














-t 
rd 


4 


“le AN 
LY 
Lp 


Ss 


A-WEELLY:-J 


WY 
WX 





OURRAL OF > 


ELECTRIC LIGHT. TELEPHONE TELEGRAPH AND SCIENTIFIC PROGRESS. 


Vol. 3, No. 
WEEKLY. 





Copyright, 1883, by Detano & Company, 23 Park Row, New York. 


(Formerly Review of Telegraph and Telephone.) 








The Transmission of Electricity for Elec- be very light, being intended to accommo- 


tric Railways. 
THE USE OF THE RAILS AS TRANSMITTERS—THE 
ISOLATION OF THE RAILS—AIR-LINES WITH CON- 
TACT MOTORS—MATERIAL FOR SUCIIT LINES 
THE CONTACT MOTOR—OTHER SYSTEMS FOR 
ELECTRIC RAILWAYS—-FORMUL.E FOR LINE DE- 
TION AND FOR THE TENSION OF WIRES 
GENERAL CONDITIONS OF CONSTRUCTION— DI- 
VISION ACCORDING TO THE NATURE OF THE 
CAR BODIES—DIFFERENT CAR CONSTRUCTIONS 
DISTRIBUTION OF THE SEATS—WHEELS, 
AXLES, TRUCKS, BODY OF WAGON, DIMENSIONS 
TRANSMISSION OF ELECTRIC POWER FROM 
THE RECEPTOR TO THE WAGON AXLES—TRANS- 
MISSION OF ELECTRICITY IN THE WAGON—PRO- 
DUCERS OF CONTACT. 















[Translated for the New York E.ecrricat Review, 
from Kriimer’s Die Electrische Eisenbahn, by Frank- 
lin H. North.] 

In the first electrical railway the rails were 
used tocarry the current, the one the nega- 
tive, the other the positive. Two of the car 
wheels isolated from all other iron portions 
of the vehicle served to conduct the current 
to the dynamo machine on the car. On the 
motor were contact closers by which the cur- 
rent was managed. By these contact closers 
the break could also be used, but this was 
only resorted to under extraordinary circum- 
stances, because such use always resulted in 
a severe shock to the machines. In what is 
about to follow, the advantages and disad- 
vantages of using the rails for the conduct of 
the current will be discussed. 

As a matter of fact, even up to the 
present time, Messrs. Siemens and Halske 
have not yet decided as to just what is the 
best and most efficient means of using the 
rails as a current conductor. It may be said 
to be a problem which is yet to be solved. 

The use of the rails, however, for this 
purpose is always to be commended where 
throughout their whole extent they are 
nowhere exposed so that they may be 
touched by the public. In elevated roads or 
in tunnels this description of electric rail- 
way is likely to prove most advantageous. 
Though currents of high tension are never 
used in this description of road—the Lichter- 
felder railway, for example, is said to be 90 
volts—nevertheless, the occasional production 
of extra currents make the rails a constant 
source of danger to men and animals 
Horses, even, if not seriously injured, are 
apt to get so severe a shock as to make them 
unmanageable. 

The rails, having a large cross-section, do 
not offer much resistance to the electric cur- 
rent. On the other hand, they have many 
corners and curves whereby differences in 
tension are produced, and losses of elec- 
tricity result. These losses are the greater 
as the isolation becomes less perfect. At- 
tempts to completely isolate the rails would 
present special difficulties. 

In the Lichterfelder railway the rails are 
said not to be well isolated, and a regular 
transfer is possible. This question of isola- 
tion is one of the most important problems 
in this description of electrical railway. 
The shape of the rails, the weight per meter, 
the underpinning must be well and carefully 
considered. 

The author is now considering a project 
for an electrical railway 8 kilometers long of 


date only twelve people each, and the road 
is but one meter wide. The entire road is to 
be so protecied that the public will not have 
access to the rails. 

‘The rails will be laid on soft ties, and a 
direct connection between rails and ties is 
prevented by layers of gutta percha linen. 
This gutta percha is of such a thickness that 
how much soever the wheels press upon it 
from heavy laden cars, they wil] not suftice 
to destroy its efiiciency. The direct touch 
of the spikes with the rails is prevented by a 
similar means. 
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necessary to use five or six of these chairs 
for a seven and a-half meter rail. As will 
be readily seen, the making of these five or 
six isolations will be much cheaper than in 
isolating the entire rail. These chairs may 
be laid upon gutta-percha linen, or hickory 
wood may be used, as in America. A 
perfect isolation could be had if these chairs 
could be made out of hard glass, as Siemens 
proposes. Hard rubber too will be found, 
though equally as good as the gutta-percha 
linen, very much cheaper. 

In this description of railway the wheels 
which are not used to connect the motor 








It isnot to be denied that this scheme of 
isolating the rails isan expensive one. But 
even this cost will not prove so important as 
that which, as will be later on explained, 
may be looked for in guarding against the 
same danger when the current is transmitted 
by means of su~pended wires. 

Besides this, it should be remembered, 
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that in using this gutta percha linen under 
the rails, a saving of power is obtained 
which more than compensates for the extra 
expense. Thick cables leading from the 
generators and buried in the ground serve to 
convey the supply of current to the rails. 

So far as the rails are concerned, it is 
better to use screw-headed bolts to fasten the 
rails to the ties, for these may mote easily be 
isolated. 

This isolation will be even more simple 1f 
the ‘‘chair-rail ” system is used, in which the 
rails are supported upon metal chairs, and 
do not, save at these points- have any con- 
nection with the road-bed. To prevent 


this character in which Vignole’s rails weigh-| bending of the rails, even where cars carry- 


ing 12 kgr. are to be used. The wagons are to | ing forty-six passengers are used, it is only 








with the cuirent, must be carefully isolated. 
In regard to the resistance of rails, there 
have been no exact figures published, and 
theoretical calculations are, in this case, of 
little value, as the bases to be reckoned from 
are valuable only when the most cylin.irical 
and prismatic bodies are concerned. 

As soon as the use of the accumulators 





for electric railways find more general appli- 
‘ation, all these difficulties which are 
begotten of transmission of current will, of 
course, be done away with. 

Aside from the electrical railway (elevated) 
and under such conditions that the public 
can be protected from the current in the 
rails, the best form of electrical railway is 
that by which the current is transmitted by 
means of a small contact-motor which runs 
upon rails overhead, these rails being sup- 
ported by poles, and the electricity being 
brought from this contract-motor by a small 
cable connecting the contact motor with the 
dynamo on the cars, 

Even this system, however, has its peculiar 
difficulties. One must remember that it is 
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necessary to choose a material of the very 
least possible resistance to transmission. It 
must too have the minimum tendency to 
oxidize and the coefficient of expansion in 
the different temperatures must be very 
small The first of these conditions is 
easily explained by what has been said about 
the electrical transmission of current. The 
inconveniences of oxidation will be appar- 
ent when one considers that from every part 
of this line the electricity is deflected by the 
contact-motor which rolls over it. There- 
fore a contact causing the least resistance 
between the line in its whole length and the 
contuct-motor is the most desirable. Further- 
more, if the expansion of the line in higher 
temperatures is greater, the irregularities in 
the expansion in separate parts of this line 
cannot be rectified. Thereby, one gets not 
only troublesome interruptions of the wires, 
but also interruptions of contact can be 
caused during the passage of the contact- 
motor, whereby the generation of sparks at 
the deflection, on the other side, irregulari- 
ties of speed and uneven movements of the 
machine cannot be avoided. To produce a 
good line, in which all the aforesaid faul's 
are corrected, has not been successful up to 
date, This is yet in the domain of uncer- 
tainty. Although Siemens has used copper 
for such lines, Weiller’s phosphor-bronze 
and Weiller’s silicum copper wire are more 
to be preferred, because the alloys of the 
copper diminish the power of oxidation of 
such wires very much The resistance 
becomes greater on account of this. 

On the other hand the toughness is greater, 
a great advantage, especially with electrical 
railways where the line is exposed to me- 
chanical influences. The following table 
shows the proportions of the aforesaid : 
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| cable and into the rolling-car, is produced. 
As all wheels on one and the same side are 
in transmitting connection with each other 
by the frame, R, the sure contact between 
wires and contact-motor is beyond doubt ; 
the more so as by the weight, G, which is 
movable in two directions the equipoise of 
the contact-motor was put far under the 
This obviates, in case of some irregu- 


Although one could make use of the earth 
in lines of electro-dynamic¢ machines avd in 
electric railways, one has until now, when 
very strong currents are used, made use of 
double wires with the exclusion of every 
earth connection, and also with the electric 
railway a double line is to be preferred, the 
one from the positive, the other from the | 
negative pole of the generator. | wires. 

The author has a project for a street rail-| larities in the horizontal plane of the wires, 
way where the use of the air-line was easily | the derailment of the wagons. 
possible. He has projected the following The weight must be suspended in the fork, 
line, and has made experiments which re- If one wishes 
sulted in a satisfactory manner. Wires of 
silicum-bronze are to be used 614 mm. thick ; 
the resistance of which will be .47 ohms per 
With this wire it was 
possible to have spans of twenty meters. It 
was nevertheless decided to have the poles 
fifteen meters apart. The figures 1 to 5 
show the mode of suspending, in which it is 
that the contact motors while 
rolling along the wires should not meet with 
any impediment at the pole-supports. The 
cast-iron carriers are screwed in the poles, 
and if one wants to be very careful, the | 
direct contact between the carriers and the | 
poles may be prevented by a layer of gutta-| give the contact-motor a still greater 
percha linen will be of great value in the | Stability on the wires, we can give the same 
The | four or even five axles. It must always be 


of course completely isolated. 





thousand meters. 


necessary 





bad places of the isolation of the line. 
wire supporters a, are perfectly isolated by taken into consideration, though, that the 
hard rubber, or hard glass, d. The wires are | equipoise is in the center line. It has also 
now fastened by screw-headed bolts on a, | been proposed to draw the wires vertically, 
and it will be well to give these wire sup-| ‘be one over the other. Furthermore, to use 
porters the same thickness as the trans- | three-wheeled contact-motor axles, and in 
mission wires, and they should also be quite | consequence three-wired lines, whereby the 
long to give the wires proper support. It middle line would only serve as support for 
would also be well to give the wire-sup-|'he greater security for the contact-motor. 
porters a saddle-form curvature, because of 

the easier movement of the contact-motor. 

If one wishes to protect the line against the | 

earth-contact, and with such strong electric 
currents, one can hardly do too much. The 
stirrup, 4, can also be isolated from the} 
point, a, without difficulty, and with little 
additional cost by layers of hard rubber. | 
The supports, a, on the railside are served | 
on both sides with metal pieces bent outward | 
and forward. These pieces of metal are for 
the purpose of catching the cable by which 
the contact-motor is drawn and to facilitate 
their gliding through. 
supporter for a two-rail road, where it is 
supposed that the two inner supports, a, are | 
serving for wires for the same poles, and it is 
therefore sufficient if only the two other | 
wires are isolated from the inner one and| 
from one another. Figures 6 and 7 show 
the contact wagon which is suitable for the 
prescribed lines. This one is planned with 
three axles. The axles run in the frame 7, 
which extends far under the lines to prevent 
the derailment of the contact-motor, and if 
derailed, to make short coutacts impossible. 
Also to facilitate the adjustment of the con-| 
tact-motor in the line. The wheels, A, made 
of silicum-bronze, have either half-circle or 
sharp angular gutters with which they take 
the wires, a, on the running rim, and so 
produce the contact. These gutters may be 
a little deeper than the figure shown 
that tne flanges go further under the wire 
and therefore diminish the danger of derail- 





Figure 5 shows a| 
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There are no experiences to practically assist 
any of these suppositions, and it will be the 
object of the experimenters, of whom there 
are naturally not many, to give the most 
practical solution of this problem. 

We will also refer to the experiment of 
placing the line or lines between the rails in 
Thence they are taken up 
as the dropped 
again after the completed contact. This 

system, however, has not produce’ a satis- 
| factory result, nor is likely to do so. 


uncovered canals, 


motor passes along, and 


SO | 


ment. 

The construction of the axle is easily to be 
seen from figure 7, as every connection 
between the two transmission wires in the 
contact wires must be made impassable. 
Every axle will he made out of an isolating 
material in which the metallic prolongations, 





| 
| The first fig. shows the arrangement of an 


b, will be screwed in as axle-shafts. One 
may use for material hard rubber for isolat-| electric railway with the contact-motor 
ing piece, B, and envelop the same in such | traveling overhead. The firm of Siemens 


a way with bands of metal that the ends to| & Halske, to whom we are indebted for 
an extent of six mm. will be free of metal. | nearly all the experiments and the systematic 

We will now discuss the deflection of the | collection of data, produced at the Interna- 
electricity from the contact-motor to the car| tional Exposition of 1881, the line of an 
furnished with the receptor. From the| electric railway made of pipes of 25 mm. 
axle-shafts, b, a two-armed metallic fork, C, | diameter in which small contact rolls glided 
is suspended, the arms of which are also| of convenient size. There were, however, 
isolated from each other. This fork is not| frequent interruptions, especially at the 
stationary, but has a small angular motion at | points where the pipes joined. ‘The whole 
the axle to follow the direction of the train. | arrangement did not impress one favorably. 
At the arms of the fork the ends of a two-| Therefore the above-named firm has made 
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isolated on ‘T-irons, and over these rails the 
contact-motor taking the current rolls over 
these rails ina manner not essentially differ- 
ent from that of the silicum-bronze lines 
already described. This arrangement is said 
to prove efficient. One may object to the 
form of the cross-cut of this electric line, 
because such a line having the same material 
and with round cross-cut offers in every case 
less resistance. 

A Ebrlich in Berlin proposes to fasten the 
lines on the rails and carefully isolate them 
in this position and to conduct this line to 
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the receptor by contact-rollers. This idea 
has certainly some advantages. The propo- 
sition of Mr. Ehrlich seems, however, to be 
not only complicated but expensive, and it 
will be necessary to make many changes in it 
to make it efficient. It remains to further 
amplify what has been already said concern- 
ing the building of electric lines for rail- 
ways. 


Let ) be the weight per cubic meter of the | 


material expressed in kilogrammes. 





This would be for— 


Cast iron, y = 7.788 kgr. 
Copper, ¥= ten “ 
Phosphor-bronze, ) = 8.930 ‘‘ 
Silicum-bronze, = 8.900 ‘ 


Let K represent the absolute strength pcr 


cubic meter cross-cut. That is the weight in 
kilogrammes at which a rod of 1 square 
meter cross-cut of the material is torn apart. 


For soft iron wire, K = 44,000,000 kgr 
‘* hard iron wire, K = 60,000,600 * 
‘* pure copper, K = 25,000,000 * 


‘** phosphor-bronze, K 110,000,000 * 





** silicum-bronze, K = 118,000,000 *‘ 
8. 
n=1,2,3,4, . . . a figure which shows 


the degree of security against being torn 
apart at the highe-t grade of tension. There- 
fore at the lowest temperature (— 25°). Let 
t be the difference in temperature (C”°) at the 
time of the wire teusion (+ 10°) above the 
existing lowest temperature. Let @ be the 
coefficient of expansion of the material per 
degree C; for example, 


Cast iron, a = 0.00001182 
Copper, a = 0.0000172 
Phosphor -bronze, a = 0 0000170 
Silicum-bronze, «a = 0.0000171 


Let e be the span in meters. 
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h=h, +h, the whole deflection at ¢’ above 
the lowest temperature. Then the value of 
h and h, must be ascertained according to 
the following formule for the smaller spans 
which occur in electric railways: 


e= n) 1 
h, 7 ee 
h=h, +he=n/3ge,4 t+h,2(1+a 2 


The value of n can put equal to 4 in the 
practical application of these formule. 
Thus— 
= 0 00018 ¢* 
= 0.0000649 e* 


| It is the more necessary to find out the 
exact deflection of lines for electric railways, 
as the influence of difference of temperature 
is proportionately greater wi h small spans 
and small deflection than with large spans 
and large deflection. 

If the points of support are not on the 
same plane. and the differences of height are 
not too great, the formule 1 and 2 may be 
applicd unchanged, but the deflection A is 
then the perpendicular difference between 
the straight line connecting the two points of 
support, and is situated more or less away 
from the ceiter of the span toward the lower 
point of support. If we use the aforesaid 
values we bave— 


For copper wire, i, 


** hard iron wire, /, 
| 


e 
b = -> half of the span in meters. 


half of the bend in meters. 

G@ the weight of half of the bend of the wire 
and at the same time the vertical tensien 
in each of the points of support expressed 

in kilogrammes. 

|H, the horizontal tension of every point of 

| support. 

, the maximum tension of every point of 

| support. 

|a the angle at the end of the bend. 


K 
m the value of a 





and in most cases 4 


| 
} 

| . 

| . We have— 
2h,* 


t=b+ 3) ; ; : : . 3 
| h,=m— Vm"? —l* : ‘ : 4 
| b , is 
| = Ih, G : J . ; 5 
2 2 
San" °+4h," _@ 6 
2h, 
| 2h, 2h, © 
tang. a=} ~ or also= co 
| 1 


| For the increase h, the degree of bend of 
ithe wire curvature of the degree of curvature 
|h,, the span e with an increase of tempera- 
ture of @ Cand the coefficient of expansion 
| of the material one receives about 


i 
h =0.00000887. 1 ¢ 8 
1 


The choice of construction for the wagons 
to be used in an electric railway is dependent 
in the first place upon whether the road is to 
be used for the transportation of great 
masses of people at certain times of the day, 
or whether it should be possible to transport 

|smaller groups of passengers at certain in- 
|tervals. For example, if an electric railway 
lis built in the neighborhood of a large city 
| to any place of amusement or popular resort 
lor toa very much frequented depot, it should 
| be built aceordingly. Witha street railway 
lin a city of the second or third class, it will 
be better to use cars of smaller capacity 
which will necessitate a greater number of 
wagons than in the first case. 

Electric railways used for the transport of 

goods raust necessarily be made with refer- 
ence to the goods to be transported. Cars 
for passenger transport should be built simi- 
|lar to those used on the regular tramways. 
The steam carriages, such as are used on the 
regular railways, are not to be recommended 
| for use on electric railways because the dead 
weight of such cars is an unnecessary 
draught. Cars for-electric-railways should be 
constructed according to the following rules: 

1. Small weight with sufficient strength of 

| build to bear ordinary usage. 

2. The greatest possible carrying capacity 
and with economical distribution of room. 

3. Practical distribution of weight when 

















veined cable are screwed, so that now the} 
perfect contact from the wires to the wheels; 
from there to the axles, and over the arms of 
the fork, which is here suspended to the 


use of small rails instead of pipes for the 
electric current in the electric mine railway 
at Zankerode near Dresden. 


These small rails have been suspended, ; a temperature of ¢ degrees. 


Let / be the deflection at the lowest tem- empty and when loaded. 

perature. 8. All parts should be easily accessible for 
Let A, be the increase of the deflection at repairs and examination. 

! In the following lines the railway cars will 
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be spoken of as a whole and in their various 
arts. 

There are open, half-open and entirely 
closed, and two, three and even four axled 


cars. These have one and sometimes two 
stories. They are either furnished both 
with side and longitudnal seats, and the 


various parts of the car may be made more 
or less luxurious, according as it is desirable 
to have one class or several. 

Figs. 93, 94 and 95 show views of a two- 
axled wagon having places for eighteen 
passengers, with two platforms similar to 
those which are used in the Vienna tram- 
way. The weight of such a car is 2250 
kilogrammes. 

Figs. 96, 97 and 98 give a view of a two- 
axled wagon with accommodations for 20 
passengers, having two platforms and a 
middle ais!e, weight 2300 kilogramiaes. 
This wagon has longitudinal seats, while in 
the other they are cross-sectional. The 
entrance and exit of the one is in the cente”, 
and in the other is at-the ends. These two 
kinds of curs will be found more convenient 
where tiere is not arush of passengers, and 
are more serviceable in the regular traffic 
between two points. 

For the transport of great masses of people 
the car shown in Fig. 99, having imperial 


seats, is more adaptable. This contains 
forty-six places, and weighs 2800 kilo- 
grammes. Of course, this is not calculating 


the electric attachment. 
tions of cars 
width of track. 

It will be profitable with most electric 
railways to make use of so-called entirely 
closed cars, and to arrange it so that the 
windows may be entirely removed on hot 
days, or at least let down. Care must be 
taken to have shutters at the open places in 
the car to give shelter when necessary. 

The profitable use of the space at com- 
mand should be the main object of the con- 
structor. The number of places in- 
definite according to the use of the railway 
and the condition of the traffic. It may 
range between twelve and forty-six. Cars 
having only one story, made for a normal 
width of track, should never have below 
sixteen nor above forty-six places. 

There are cast-iron wheels with spokes 
and hollow They may be hard cast, centrif- 
ugal cast, iron cast and steel cast, and also 
there are those composed of wrought and 
cast iron together. In the composite wheels 
the outer circle is often composed of wrceught 
iron and the main body of a cheaper mate- 
rial and other combinations have been proved 
efficient. For electric railways the use of 
wooden or paper pulp is to be commended 
because it is often neces-ary to isolate the car 
from the rails against the electricity line, 
which can be best effected when these wheels 
are used, 

In these wheels the space between the 
cast-iron, or the steel and the inner ring sur- 
rounding the axle and made of the same 
material, should be composed of hickory 
wood, or of paper like those used on Ameri- 
ran steam railways. 


These three descrip- 


are intended for a normal 


Is 


This manner of making wheels not only 
adds to the stability, but also adds to the 
smoothness of the car’s movements and also 
serves to completely isolate the car. 

The diameter of the wheels may vary 
between 759 and 850 milimeters. The most 
important part of the wheel is the outside 
flange. Fig. 100 a, shows profile of such a 
wheel, of a conical wheel, which is preferred 
to that of a cylindrical form, Fig. 100 5b. 
The angle of the plane of running varies 
between 1 to 35, and 1to 10. The ones of 
1 to 16 would be the best. 

The profile of the flange of the wheel 
must accommodate itself in general to the 
rails used. If the rails in electrical railways 
are used as transmitters of the current, it is 
desirable to have the top of the rail as well 
as the plane of running of the flange of. the 
wheel as broad as possible. The greatest 
width of the plane of running of the wheels 
in ordinary use is 135 millimeters, and the 
smallest 32. 

The weight of a wheel varies between 49 
and 220 kilogrammes. Every two wheels are 
connected by an axle of steel, Fig. 101; the 





usual diameter of these axles is from 70 to 
130 millimetres at the shaft, and in the other 
part from 50 to 90. The thickness of the 
axles is in direct proportion to the weight. 
The shafts run in journals which are made 
of ‘‘red-cast” or bronze, sometimes also 
made out of white metal. The proper oiling 
of these journals must be carefully looked 
after, and if these wheels be used for the 
conduct of electricity, it is necessary that the 
journals should give a contact with resistance 
between wheel and axle. 

A separate connection is, in this case, to 
be commended between the flange and the 
axle. 

There are 2, 3, and 4-axled cars.. The 
axles are either to be immovable with regard 
to each other, and also made so that they 
shall be vertical to the curves of the rails. 

As the best means for the transmission of 
electric power from the receptor to the car- 
wheels has as yet not been found, the immov- 
ability of the axles must be chosen for elec- 
tric railways. To make it possible to have 
more sudden curves, it is necessary to make 
the distance between the axles rather short, 
and to only take 2-axled cars for use on elec- 
tric railways. 

The truck is either made of wood or of 
iron. (See Figs. 94 and 97). As it is necessary 
to bring the dead weight to a minimum in 
electric railways, we will without doubt 
choose wood, and if two-steried wagons are 
chosen for transporting masses of people, 
the use of iron railings and iron guards on 
front and rear is to be commended. 

‘i: he lengths of the wagons vary between 
3.140 to 13.400 meters. The width of the 
wagons between 1.530 meters to 3. 100 meters. 
The inner height of the body in the center 
between 1.880 meters to 2.500 meters. Meas- 
ured at the sides, between 1.658 meters and 
2.050 meters. The entire height above 
the rails with one-storied wagons between 
2.550 meters and 3.375 meters. Two-storied 
wagons, between 3.450 meters and 4.900 
meters. The beight of the platforms between 
0.4 and 1.25 mcters. 

To facilitate the smooth running of the 
wagons, the best proportions betw:en the 
length of the wagons and the distance be- 
tween the wheels is 1.33. 

The proportion of the width of the wagon 
to the width of the track varies from 1.25 to 
2.40. The weight of the wagon varies be- 
tween 1,070 and 11,300 kilogrammes. The 
proportion of the number of seats to the 
weight of the wagon should never be more 
than 1 to 60 or to 80. The minimum weight 
of the wagon furnished with the receptor and 
the distance of the wheels can be found only 
after considering the gradients, the sharp- 
ness of the curves, the maximum load, and 
the required speed. According to formula 1 
it is— 


p=u(—+2 +t (+2) 


1 1 
+Z (- — - 
? n 
and as 
D M 
P m m 
and as furthermore 
M 1 1 1 1 
mm ( rta)t Z ( rt n 


therefore the weight of the wagon is 


M = m(T +2) (++) oe 


This result shows also how much weight 
each axle must sustain, and we can therefore 
calculate the necessary thickness of each axle. 

The distance of the wheels from each 
other, A, is found from formula 9: 

9, 4 
ae 
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The City Council of Evansville, Ind., has 
given the local company a five years’ con- 
tract to light the city with ten towers of four 
lamps each, 100 feet high, fourteen arches, 
fifty feet high, across the intersections of 
streets, each with one lamp, and two masts 
bearing lights. 
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The Electric Light. | 


18 IT DRIVING OUT GAS AS AN ILLUMINATING | 
MEDIUM?—THE WONDERFUL PROGRESS | 
MADE IN ITS USE IN THE LAST TWELVE | 
MONTHS—LIGHTs EQUAL TO 150,000 Gas| 
JETS NOW IN THIS CITY. 








The growth in popular favor of the clectric | 
light in this city lately has made the hearts | 
of enemies of the illuminating gas throb with | 
emotion, and probably caused many persons 
interested in electric light companies to re- | 
main at Saratoga or Atlantic City longer 
than anything but extraordinary circum- | 
stances would warrant. Miniature moons on | 
carbon points, held captive in glass globes, | 
have for many months shone nightly in| 
Chestnut street stores, but now they are | 
gradually finding their way into more remote | 
quarters. ‘lhey surprise pedestrians by sud- | 
denly looming up in hidden and unsuspected 
thoroughfares. 

There are four large electric light com- 
panies in this city, besides a few agencies of 
small concerns. Two of these former—tbe 
Brush and the Maxim—from their own en- 
gines supply direct to consumers. The Edi- 
son and the Thomson-Houston companies, 
on the other hand, do not distribute the light, 
but fit up machinery on the premises of their 
patrons. Large lights similar to those 
placed along Chesnut street by the Brush 
Company, which, it will be remembered, sur- | 
prised the city by giving it a free eleetric | 
light, are charged for at the rate of from | 
seventy-five cents to one dollar each per night. 
The rate charged is according to the number | 
of lights which the consumer employs and 
the length of time for which he will contract 
for the supply. 


EQUAL TO 150,000 GAS JETS. 








It is calculated that the electric light used 
in Philadelphia nightly is equal to from 130,- | 
000 to 150,000 gas jets, each consuming six | 
and a half cubic feet of gas per hour. It} 
must be borne in mind, however, that elec- 
ticity has not supplanted this number of jets, 
as in every case in which it is used the light 
given is two or threefold greater than that 
enjoyed under the gas system. There are | 
prophets bold enough to predict that ere 
long a certain twelve men elected by coun- 
cils to see that the city is illuminated will be | 
known as the “ Electric Light Trust.” The! 
real authorities, however, while not quite so | 
hopeful as this, are loud in their assertions | 
that gas will gradually be shouldered out of | 
the market, and that even now it shows many | 
signs of yielding. | 

A. J. De Camp said yesterday that the | 
Brush Company, of which he is secretary, | 
could not receive any more orders for illumi: | 
nation, as the works are running their ful | 
capacity. ‘‘To produce more electricity,” 
he said, “‘ we must enlarge our premises, and 
that we shall not do until we are thoroughly 
decided that the enterprise is to be a paying 
one. We have thirty-five men employed, 
forty miles of outside and a great deal of in- 
side wire and engines of 730 horse-power. 
We supply 720 lights, each of 2,000 candle- 
power. It will easily be seen, therefore, that 
it takes engine power equal to that of about 
one horse to each light. I want to tell you 
that there are not the millions to be made by 
electric lighting which many people suppose. 
The light is a luxury, no doubt, but the 
prices not very luxurious when we take into 
consideration the tremendous expenses of 
the company. We employ numbers of men 
simply to make assurance doubly sure and 
prevent our customers from experiencing any 
trouble or inconvenience. These men are 
practically dispensable, but we are deter- 
mined to retaln them until experience will 
prove to us that the lights are in thorough 
automatical working order. This increases 
our burdens. In time we shall. find out 
means of economizing, and this will tend 
to the success of the light. In this business 
increased demand alone cannot decrease 
price. If our orders double, so do our ex- 
penses. In trade a man’s expenses do not 
increase so fast as his orders, but with usitis 
different.” 

THE COST OF ELECTRICITY V8. GA8. 


‘* What would be the cost for twelve hours 





of the volume of gas necessary to produce a 
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light equal to that for which you charge 
from seventy-five cents to $1?” asked the re- 
porter. 

“Roughly, about $17,” replied Mr. De 
Camp; ‘but our light would not actually 
cover as great an area as the 125 burners 
would if properly distributed, but it would 
be their equal if they were placed in a 
ump.” 

“Is electric lighting looked upon with in- 
creased favor? Has your business increased 
greatly within the past year?” 

*Ithas doubled in twelve months,” Mr. De 
C mp rejoined with great satisfaction. 

The manager of the Edison Company in 
Philadelphia said that their system was used 
throughout twelve large establishments in 
this city, although the office had only been 
running a year. In all, 4,000 lights were 
burned nightly in such places as the Ledger 
and Record buildings, Yates’ clothing stores, 
John B. Stetson & Co.’s, Harris & Have 
meyer’s sugar refinery, and the Belmont 
Water-Works. 

“Our customers find that their employes 
do better work than they did with the use of 
gas,” he continued. ‘1 am told that the 
Ledger and Record compositors, cheered by 
the electric light, do not grumble nearly so 
much as they used to. Compositors, you 
know, do grumble a good deal, but that only 
applies to those who work under gas. We 
have been very successful in lighting ships 
that have been built in Philadelphia, and the 
use of electricity on steamers is becoming 
very general. The great new Guion Atlantic 
steamer Oregon, which is expected to make 
fast time across the ocean, will be lighted by 
us, and also, I believe, the famous Arizena 
and the Alaska, of the same line. 

PROGRESS OF THE LIGHT. 

‘*T cannot tell you the minimum number 
of lights for which it would pay to have 
specisl machinery,” he went on, it 
varies very much with circumstances. We 
have received statistics from manufacturers 
showing the relative cost of gas and electric 
light, and, in some cases, as much as half 
has been saved, laying aside the fact of the 
workmen enjoying better air and _ better 
light. Electricity must become more popu- 
lar the more it is known. It is gradually 
being adopted. I believe that nearly every 
large flour mill out West burns it, as, with the 
light being in a vacuum and hermetically 
sealed, there is no possibility of a spark com- 
municating.”’ 

‘*Have you many orders on hand for the 
light?” inquired the reporter. 

* Orders!” exclaimed the manger; ‘‘ why 
we have as many of them as we can fill.” 

He then showed the reporter a book of 
designs of most exquisitely and beautifully 
gotten-up chandeliers for electric light, ex- 
plaining that as it was possible to invert the 
light, or place it at any angle, more telling 
effects could be produced with it than with 
gas.— Philadelphia Press. 
- 


To Get Electric Light Cheap. 


“as 





WasHINGTON.—A company has been or- 
ganized to utilize the water power of the 
great falls of the Potomac, and furnixh cheap 
electric lights for public and private build- 
ings in this city. ‘The plan is to use the 
water power at the falls to drive the dynamo 
machines for generating the electricity, and 
then to conduct it to this city on large wires, 
which will have to be fourteen miles long. 

: sie = 

The Electric Exhibition in Vienna is con- 
tributing indirectly to the popularity of Wag- 
ner’s operas—popularity being measured, not 
only by the size of an audience, but by the 
number of those who cannot get admission. 
There is great felicity in the fact that a thun- 
der and lightning composer like Wagner 
should have his memory kept green by an 
electric display. 

———— +e —_-——_ 

A tower light is now being tried in the 
Horticultural Gardens, South Kensington. 
It is 110 feet high, and supports six Hoch- 
hausen arc lamps, 5,000 candle-power each. 
Engineering thinks danger is to be appre- 
hended from the intense shadows. 
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Galvani and Animal Electricity. 
[Abstract of lecture delivered by Prof. 
M’Kendrick, M. D., F. R. 8., Professor of 
Physiology in the University of Glasgow, 
under the auspices of the British Associa- 
tion, at Southport, on the 24th ult.] 

In these days, when electricity is com- 
manding universal attention as a great force 
capable of being made _ subservient to 
humanity, it may be appropriate to consider 
some of the phenomena of electricity pro- 
duced by living tissues and by living 
organs—or what is called animal electricity. 
We must also remember that most of the 
modern developments of electrical science 
may trace their origin to the physiological 
experiments of Galvani, the professor of 
anatomy at Bologna, in 1786. Struck by the 
contractions of frogs’ legs in the vicinity of 
a frictional electrical machine, he wished to 
study the effects of atmospheric electricity, 
and accordingly made his first experiment. 
Then he discovered that there might be a 
contraction of muscle on the connection of 
the nerve and muscle by a heterogeneous 
metallic arc. Then came the notion that 
the nerves conveyed electricity from the 
brain and cord to the muscles, and, follow- 
ing the law that the new concepts of a man 
of science originate from ideas of familiar 
things, the muscle was forthwith compared 
toa Leyden jar, the inner surface of which 
became positive by nervous action, whilst 
the surface was negative. Motion was 
caused by the irritation of a kind of dis- 
charge, the positive, internal, surface being 
connected with the negative, external, 
surface. 

Volta doubted this, and held that the 
phenomena observed by Galvani were due to 
very feeble currents of artificial electricity 
produced by the application of heterogeneous 
metals to the limbs of animals. In the 
critical inquiry made by Volta into this 
question, he was led to the invention of the 
voltaic pile, which not only for a time threw 
into neglect the question of animal elec- 
tricity, but also was the starting point of the 
electrical science of the present day. In 
1820 Oersted made the discovery of electro- 
magnetism, This led to the invention of 
the astatic needle (ampere), and of the multi- 
plier or galvanometer (Schweigger); and in 
1827 Nobili constructed a galvanometer of 
great sensibility, by which he could reinves- 
tigate the question of whether or not cur- 
rents of electricity could be obtained from 
animal tissues. He found that such currents 
did exist, and he supposed they were due to 
thermo-electric action. About ten years 
thereafter (1837) Matteucci, of Pisa, again 
investigated the matter, and found that cur- 
rents could be obtained from animal struc- 
tures, even where all suspicion of thermo- 
electric or chemical action was removed. 
He also discovered that the interior of mus- 
cles was negative to their surface, and that 
it was possible to make a kind of battery of 
the thighs of newly-killed frogs, which 
could produce chemical effects similar to 
those caused by voltaic elements. 

Then came the labors of Du Bois Rey- 
mond, the present professor of physiology 
in the University of Berlin, which will 
always mark the commencement of an epoch 
in the history of animal electricity. Recog- 
nizing that the detection of the feeble cur- 
rents from animal structures depended on 
the delicacy and accuracy of the apparatus 
employed, he made many improvements in 
the construction of galvanometers, and in 
the arrangements for leading off the cur- 
rents from living textures into the galvan- 
ometer. Such galvanometers must be ex- 
quisitely sensitive, and it is evident;that just 
in proportion as they are so, so will be the 
difficulty of making an arrangement which 
will lead off any current that may exist, say 
in living muscles, without causing a current 
itself. If we apply to a bit of muscle the 
ends of the copper wires coming from a 
delicate galvanometer we either get no effect 
or an effect due to the action of the muscle 
substance, or the fluid covering it, on the 
copper wire. We must have some arrange- 
ment which, while touching the muscle, will 








ometer circuit any current that may come 
from the muscle itself. That is, the elect- 
rodes of the galvanometer must be non- 
polarisable, even when touching muscle. Du 
Bois Raymond found that little troughs of 
zinc, filled with a saturated solution of sul- 
phate of zinc, fulfilled these requirements. 
Into these are placed bits of blotting paper, 
aiso wet with sulphate of zinc solution, and 
on the bits of blotting paper are p.aced mor- 
sels of clay moistened with saliva. When 
the bits of clay are put into contact so as to 
make a circuit, no current passes through 
the galvanometer. If we now take a muscle 
from the back of the leg of a frog, cut it 
across, and place it on the clay pads so that 
the section of the muscle touches one pad 
and the surface of the muscle the other, a 
current of electricity passes through the galva- 
nometer, as shown by the swing of the needle. 
This was shown by the lecturer, a beam 
from a lime-light being reflected on a screen 
by a mirror attached to the needles of the 
galvanometer. 

It was then shown that an uninjured frog’s 
muscle gives no current; that no cur- 
rent can be got from two uninjured sur- 
faces, nor from two transverse sections ; but 
only, speaking generally, when one clay pad 
touches a section and when the other 
touches a surface. This may be called the 
muscle-current A similar current, though 
much weaker, can be obtained from living 
nerve. It was also shown that when a 
muscle is caused to contract, as it does 
naturally, the so-called muscle-current is 
diminished ; at all events, suppose the cur- 
rent from a muscle brings the needle of the 
galvanometer to a certain point, if the 
muscle then be caused to contract the needle 
will swing back too nearly its zero point. 
This reverse—the so-called negative varia- 
tion—indicates that an electrical change in 
the muscle happens when it contracts. But 
by refined methods of experiment it has 
been shown that this change really occurs 
before the muscle contracts, that is, the 
change in the electrical state of the muscle is 
an expression of the chemical changes occur- 
ring in it, which are antecedent to the mus- 
cular movement. The lecturer further 
showed how it was possible to measure the 
amount of those changes by Poggendorff’s 
method of compensation, by which a frac- 
tion of the current of a Daniell cell was 
passed through the galvanometer in the 
reverse direction to the muscle current. 
Thus, it may be determined that the electro- 
motive force of the natural current of a 
frog’s muscle is about 4 of a volt. Similar 
currents may be obtained from nerve, 
although they are very much weaker 
Much discussion has taken place as to what 
these currents really mean ; but the majority 
of physiologists agree with Hermann, of 
Zurich, in thinking that the current obtained 
on cutting or injuring the muscle or nerve is 
really due to the dying of the muscle or 
nerve substance at the point of section, and 
that the so-called ‘‘ negative variation”’ is 
the current indicating functional activity. 
That is, living substance dies at the plane of 
section, and in dying it acquires a lower 
potential than the living matter, thus giving 
rise to a current. Again, suppose a living 
muscle giving no current on stimulating it, 
by irritating its nerve, so as to cause the 
muscle to contract, a lower potential is pro- 
duced at the points in the muscle where the 
nerve fibres end, and there is thus a negative 
variation. Further, it has been shown that 
this negative variation passes like a wave 
through the muscle substance, and that the 
wave has disappeared before the muscle con- 
tracts. If, then, electrical changes occur 
during the activity of muscle and nerve, it is 
natural that physiologists might expect to 
detect changes in the beating heart. Thisis 
the case. It was shown, by projecting its 
image on a screen, that the uninjured frog’s 
heart isolated from the body still lives, and, 
whilst beating, gave with each beat an elec- 
trical variation, as shown by the swing of the 
galvanometer needle. The uninjured heart 
gives no current, but when slightly injured 
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the same time will draw off into the galvan-| Then the lecturer showed that light causes 


an electrical change in the eye. Placing the 
eye of a frog in the galvanometer cushions, 
it was shown that there was a current pass- 
ing from the corner to the back of the eye. 
In the dark, little or no change could be seen 
except what might be due to the drying of 
the living structures forming the eye; on 
allowing light to fall on the eye, there was at 
once an increase in the current. This con- 
tinued for a time, then began to fall off, and, 
on light being removed, there was another 
increase, and then a sudden and rapid fall 
off. This action, first shown by Professor 
Holmgren, Professor Dewar, and the lec- 
turer, showed a specific influence of light on 
the retina. It could not be called a negative 
variation. It indicated chemical changes 
occurring in the retina. Lastly, the lecturer 
showed the production of currents from the 
living man. Placing the hands in two vul- 
canite troughs communicating by platinnm 
plates with the galvanometer, and filled 
with a weak solution of sait, he showed 
that on contracting one arm a deflection of 
the galvanometer needle was produced. 
When both arms were quiet there was no 
current ; on contracting one arm a current 
was at once produced. This current the 
lecturer was inclined to think was duve to 
action of the fluid on the skin, and not to 
currents from the muscles, and that the 
differences were due to differences of contact. 

In summing up, after a few remarks 
regarding electric fishes, the lecturer said 
that all of these electrical changes were 
really expressions of the vital changes occur- 
ring in living tissues under the action of 
stimuli. It was no part of the functions of 
nerves, muscles, or of the retina of the eye 
to produce currents under the action of their 
relative stimuli, but such currents indicated 
chemical changes in the organs or tissues. 
For example, the contraction of a muscle is 
a movement following or consequent upon 
many chemical changes, among the results 
of which were the production of heat and 
differences of electrical potential. Thus, 
there was no special production of electricity 
except in the case of electrical fishes, and 
possibly of some other animals. In most 
animals, including man, the production of 
currents was an incidental phenomenon in- 
dicating chemical operations and nothing 
more. Besides, the currents so produced 
were feeble and evanescent, and bore no rela- 
tion tothe general well-being ; consequently, 
all attempts to influence the living body by 
magnets had no rational basis. The lecturer 
had tested this question by powerful electro- 
magnets, and had not been able to detect that 
they had the slightest influence on any vital 
phenomena. 

It need hardly be added that the so-called 
phenomena of animal magnetism are of an 
entirely different kind from those discussed. 
These are of a subjective character, depend- 
ent on peculiar states of the nervous system, 
having nothing whatever to do with elec- 
tricity or magnetism, but still in a sense they 
are phenomena as real as those of physical 
science. Their subjective character, how- 
ever. renders them specially difficult of in- 
vestigation, and consequently they are more 
liable to fall into the hands of the charlatan, 
One safeguard against this is the recognition 
of what the electrical phenomena of the 
living body really mean, and one purpose of 
this lecture will be served if it shows that to 
detect and account for these phenomena re- 
quires the most refined methods of the physi- 
cist and of the physiologist, and that they 
give us only a glimpse into the intricate 
changes occurring in living tissue. The 
lecture was fully illustrated by experiments 
in which galvanometers of the most sensitive 
construction were used. 

— + <-> ——_ 

The Connecticut District Messenger and 
Electric Company is nearly ready to begin 
operations in Meriden, the same as now in 
use here and in Hartford and New Haven. 

A Vienna cabman has lighted his cab by 
means of an incandescent lamp. A dynamo, 
attached to the axle, generates current when 


there is a variation in its electrical state with the cab is running, which is stored in accu- 





not cause any chemical change in it, and at 


each beat. 


mulators and used as required. 





Electrical Standards. 





On Friday, September 21, the report of 
the Committee on Electrical Standards was 
read in the section of Mathematical and 
Physical Science, Londor. The author, Mr. 
R. T. Glazebrook, explained that the original 
B. A. units had been compared between 
themselves, and the mean had been taken as 
the standard. Several resistance coils had 
been submitted for examination, and had 
been returned with certificates to the effect 
that they had been compared with the B. A. 
units, and that at a deg. Cent. the resistance 
equaled p. B. A. units, or p’, Rayleigh 
ohms (1 B. A. unit = .9867 Rayleigh ohms’. 
The coefficient of variation for temperature 
was not stated, as it could be determined by 
any electrician for himself. The original 
standards were single units, and during the 
year other standards of 10, 100 and 1,000 
units had been made from them, under 
special precautions as regards accuracy, 
which he described in detail. He also stated 
that Dr. Muirhead had completed three air 
condensers as standards, and that the com- 
mittee asked to be reappointed. 

Professor Oliver Lodge then described a 
case of rapid diffusion of molten metals, 
which had been related to him by Professor 
Chandler Roberts, and upon which a paper 
was read by the latter. 

Sir William Thomson made some remarks 
upon the discovery, which will be found 
appended to the discussion of the paper— 
“On the Magnetic Susceptibility and Re- 
tentiveness of Iron and Steel,” by Mr. J. E. 
Ewing. The author said that he had been 
experimenting in Japan on the effect of 
stress in relation to magnetization, and he 
had demonstrated the hitherto unsuspected 
fact that soft iron is capable of an mmensely 
greater degree of magnetization than steel. 
The method employed was to subject wires 
to the magnetizing force, tapping them dur- 
ing its application and withdrawing it gradu- 
ally. When this plan was followed, 93 per 
cent. ot the charge remained. He had ob- 
tained magnetic intensity of 1,590 units, 
while Thalen only obtained 40 from soft 
Swedish iron, and Roland 200. This result, 
Sir William Thomson said, was a satire on 
our knowledge of magnetism. The author 
also stated he had computed the heating 
effect of the reversal of the induction in iron 
in absolute measure. 

Professor Fitzgerald read a paper in which 
he discussed whether the loss of energy by 
radiation from alternating electric currents 
would be practically negligable in the case 
of such currents as are used in alternating 
dynamos. The question arose in connection 
with Maxwell’s theory that light may be due 
to varying electric displacement currents, 
and it seems to be of importance only when 
currents are dealt with alternating at a rate 
almost comparable with the rates of vibration 
of light. For instance, even with a million 
vibrations per second, there would not be 
any sensible loss owing to this cause. 

In speaking of some spectroscopic appli- 
ances, Professor Shuster exhibited a rotating 
spark-holder which could be adjusted by the 
observer at the eye-piece of the instrument, 
and thus allowed spectra of different bodies 
to be brought into the field of view in rapid 
succession. He also exhibited a modified 
simple form of Mermet and Dichand’s ful- 
garator, for the examination of spectra of 
liquid bodies. —Hngineering, London. 

——_->e—__——_- 
The Properties of Hydrogenized Platinum. 





The Ann. Phys. Chem., vol. 19, pp. 300-319, 
contains a paper by C. Fromme on this sub- 
ject, of which the following abstract appears 
in the Journal of the Chemical Society for 
September: 

The author was led to suspect that the pe- 
culiar phenomena observed when platinum 
is the positive pole in a chromic or nitric acid 
battery were possibly due to the property of 
this metal of absorbing and of condensing 
hydrogen. He has accordingly examined 
the electric properties of platinum and pal- 
ladium when containing hydrogen. Before 
the experiment, the palladium was freed 
from traces of oxide and of hydrogen; the 
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open circuit. 
Zn—Pt to the Zn—Pd element was found to 
be 1: 934. The first form of the experiment 
adopted to determine the electric properties 
of hydrogenized platinum and palladium 
consisted in introducing the metals into 
sulphuric acid saturated with hydrogen. 
Under these conditions the E.M.F. of the 
Pt | H,SO, element had a constant value of 
.71 Daniell, while that of the Fd | H,SO, 
element was at first .92 Daniell, and then it 
slowly decreased. The difference in behavior 
the author explains by the readiness with 
which platinum condenses hydrogen on its 
exterior surface, while palladium absorbs the 
hydrogen into its interior. In other experi- 
ments the metals saturated with hydrogen 
were introduced into sulphuric acid, free 
from gas; the E.M.F. of the combination 
Zn | H,SO, | Pt was about 18 per cent. less 
than the same combination with the pure 
metal. After eight minutes the differ- 
ence was only 8 per cent. In the case of 
palladium the E.M.F , after a polarization of 
Short duration, reaches a minimum value of 
.75 Daniell. The author further examined 
with a rheostat the E.M.F. of the combina- 
tions Zn | H,SO, | Pt and Zn | H,SO, | Pd 
(the acid and the metals being free from hy- 
drogen), and established that the relation of 
the E.M.F. to Pt and Pd decreased from 
1.07, and then increased to 1.14, when the 
resistance decreased from o to 0; if the re- 
sistance of the rhedstat be wo, then with 
reiter resistance in the circuit the E.M.F. 
of the Pd element is the greater, but with 
less resistance the E.M.F. of the Pt element 
is the greater. 

The author then proceeds to offer an ex- 
planation of the phenomena of the variation 
of the E.M.F. in the chromic and nitric acid 
batteries. The well‘+known property of pal- 
ladium of absorbing hydrogen is sufficient to 
aécolint for these variations, but in the case 
of platinum the evidence is not so clear. 
When a Grove element is first closed, a layer 
of hydrogen gas appears at the surface of the 
metal, but it subsequently disappears. This 
hydrogen is subject to two opposing forces, 
the one from the nitric acid tending to oxi- 
dize the hydrogen, the other from the pla- 
tinum tending to condense the gas upon the 
surface of the metal, and of absorbing it into 
its interior. If at the outset the platinum 
contains no hydrogen, then the latter force 
preponderates, and to a greater extent the 
more dilute the acid, and the greater the in- 
tensity. With a greater concentration of 
acid, or with less intensity of current, these 
conditions are reversed. Sometimes the pla- 
tinum condenses a portion of the hydrogen, 
while another portion is oxidized by the acid, 
and as a necessary consequencte the E.M.F. 
falls: when it reaches a minimum, then the 
thickness of the hydrogen layer no longer 
increases, and all the gas is oxidized by 
the acid. As soon as the hydrogen con- 
densed on the surface begins to combine 
with the platinum molecules on the sur- 
face of the metal, then the E.M.F. 
increases in proportion as the attraction of 
the hydrogen for the platinum decreases, 
while that of the hydrogen for the oxygen 
increases. The E.M.F. never attains its for- 
mer value, on account of the hydrogen ab- 
sorbed by and combined with the platinum. 
During the opening of the circuit the E.M F. 
suddenly rises until it reachcs a maximum; 
while the hydrogen on the surface of the 
metal is oxidized, and the combined bydrogen 
is separated off. Shaking the platinum causes 
the hydrogen to be given off from its surface, 
while a rise of temperature of the acid dimin 
ishes the evolution of the oxygen. The effects 
produced by these changes in the conditions 
will act in an opposite direction. The similar 
phenomena observed in the chromic acid bat- 
tery cannot be attributed entirely to the ab- 
sorptive power of platinum for hydrogen. 
The author supposes that the chromium ses- 
quioxide, the product of the oxidation of the 
hydrogen by the chromic acid, forms a com- 
pound with the platinum. This supposition 
is not based on any facts, but it appears to 
the author that no other explanation is suffi- 
cient. When the combination 

Zn | H,SO, | H,CrO, | Pt 





measurements of E.M.F. were made with is closed a portion of hydrogen is oxidized, 


The ratio of the E M.F. of the’ 


while another portion, the quantity of which 
is dependent on the intensity of the current, 
is taken up by the platinum, as no hydrogen 
is evolved in the free ‘state. The chromium 
sesquioxide partly combines with the sul- 
phuric acid, and partly forms a combination 
with the platinum, and this latter causes the 
decrease of the E.M.F., which again increases 
when the evolved hydrogen turns out the 
chromium sesquioxide, and in its turn com- 
bines with the platinum. 
—— os 
Intellectual Decadence of Cities. . 








Boston is not alone in suffering a downfall 
from its intellectual supremacy. The day is 
past for provincial centers of national intelli- 
gence. Edinburgh has been deposed like 
Boston from a rank yet more exalted. 
Weima has sunk to be a petty residence 
town. Geneva has gone into trade and poli 
tics. Florence is no miore an intellectual 
center. Oxford and Cambridge retain no 
dictatorship in letters. It may seem to be 
only a transfer of the intellectual headship 
from one locality to another. The change 
may be supposed to be nothing but an in- 
stance of the common law of the rise and 
decline of local greatness. London may be 
deemed simply to have taken precedence of 
Edinburgh, and New York of Boston. The 
process is no such mere process of local sub- 
stitution. The intellectual exaltation of 
Edinburgh had much more in it of Edin- 
burgh than the intellectual dominion of 
London can ever have init of London. The 
character of Boston tinged the literary in- 
fluence of Harvard more deeply than New 
York will be traceable in the literature 
which may there plant its local residence. 
Intellectual autocracy when it shifts its 
quarters to a center like London or New 
York, migrates that it may be independent 
of its locality. The intellectual sceptre is in 
course of departure from Boston because 
literary decrees dated from Boston could not 
but savor of Boston. 

America desires that its literature should 
appertain to America at large. New York 
has no power to pass through any medium it 
can provide American literature and intelli- 
gence, although they happen to be lodged 
within it. A metropolis which has become 
a metropolis from the spontaneous tendency 
of the national forces and energies to breathe 
and circulate through it, attracts national 
intelligence by its very inability to reflect 
anything more narrowly local than the 
nation itself. Not a little is lost when a 
town like Boston slips from its literary 
supremacy. Whether held in commission 
by a score of cities from New York and 
Boston to Chicago and St. Louis and San 
Francisco, or engrossed by New York alone, 
the charm of American literary society 
gathered about Harvard cannot be repro- 
duced. It will soon be a memory, like the 
tradition of Edinburgh of the age of Jeffrey 
and Scott and Wilson. They who witnessed 
and partook of it as it was when Longfellow 
and Lowell and Homes discoursed on poetics, 
and Emerson on humanity and Carlyle, 
should congratulate themselves on an exper- 
ience which cannot be repeated. 

Yet the literary decadence of Boston may 
mark for America the close of a period of 
intellectual pupilage. Crude and rough as 
is much of American intellectual activity, 
the dissemination of intellectual activity 
everywhere is indisputable. Literary: xperi- 
ments of magnitude obtain pu’li-hers and 
readers in other towns than Boston. Elab- 
orate researches are conducted in more’ than 
one American city. Dean Liddell and Dean 
Scott acknowledge their obligations to 
America for ripe Greek scholars reared else- 
where than at Harvard To Boston itself 
dethronement or mediatization will not be 
an unmixed affliction. Uneasy lies the head 
that wears a crown, especially a literary 
crown. The brows of many worthy citizens 
of Boston must frequently have ached under 
the duty, imposed by the world’s identifica- 
tion of them with their refined townsmen on 
the common or transcendental neighbors at 
Cambridge, to speculate more beyond their 
depth than the most intricate transactions in 





spermaceti oil or tanneries would ever have! 
required. The whispers of the oaks of | 
Dodona must at times have troubled prosaic 
Epirotes with a sense of the burden of 
maintaining an air of solemnity in proper 
dramatic accordance with the genius of their 
locality. Now that the literary fellowship of 
Cambridge has closed its list of members, 
and other American universities have grown 
as learned as Harvard, and other American 
publishers as enterprising, the average New 
Englander is not bound to be thoughtful in 
excess of his natural gifts. He can always 
remind New Yorkers that the press of 
Boston is as classical, at any rate, as that of 
New York, and that Boston devours more 
literature.—London Times. 
———— geo ——— 

Edison is sometimes reproached with hav- 
ing invented in the phonograph a mere 
scientific toy. But other useful inventions 
have likewise been mere toys at first. Pro- 
fessor Lankester said in his presidential ad 
dress before the British Association that ‘‘the 
microscope, which was a drawing-room toy 
a hundred years ago, has, in the hands of de- 
voted and gifted students of nature, been the 
means of giving us knowledge which, on the 
one hand, has saved thousands of surgical 
patients from terrible pain and death, and, 
on the other hand, has laid the foundation of 
that new philosophy with which the name of 
Darwin will forever be associated.” 

——_r- > eo—____ 
A Trip with an Electric Boat, 





On Saturday I went for a trip with the 
electric boat on the Danube Canal. There 
were about thirty of us, and the excursion 
was most successful. The boat makes about 
six miles against the current, which is very 
strong on the canal (about six miles per hour), 
and eighteen miles with the stream, giving 
an average speed of about twelve miles per 
hour. Seventy-eight Sellon-Volckmar ele- 
ments supply the current to an ordinary 
Siemens dynamo, which is directly fastened 
to the shaft carrying the screw. No vibration 
and no perceptible noise were to bs noticed 
on the boat, and the motion was very steady 
and smooth. Itisa pity the Electrical Power 
and Storage Company did not set up a water- 
wheel in the Danube Canal to charge their 
accumulators ; it would have been a very 
pretty experiment, and certainly successful, 
as the current is quite strong enough.— 
Vienna Correspondence London Times, Sep- 
tember 17. 

——_e a> o—__——__ 


The Electric Light in Boston. 

The Merchants’ Electric Light and Power 
Company has purchased of the American 
Electric and Illuminating’ Company its ex- 
tensive plant and business in the city of Bos- 
ton, including its contracts with the city, 
with the Massachusetts Charitable Mechanic 
Association, Foreign Exhibition Association, 
the New England Manufacturers’ and Me- 
chanics’ Institute, and all of its contracts 
with business houses, hotels, railway com- 
panies and others who use the light regu- 
larly. ‘The sale by the American Electric 
and Illuminating Company to a separate and 
new organization is necessitated by the fact 
that it has become exclusively a constructing 
company, requiring the entire and undivided 
attention of its executive officers and expert 
force to manage its rapidly growing business. 
The development and popularity of the 
Thomson-Houston system has increased su 
rapidly that the American company is pushed 
to its utmost capacity to supply the demand 
made upon it for machinery in New Eng- 
land. The Merchants’ Electric Light and/| 
Power Company will enter upon an estab-_| 
lished business, with the necessary apparatus 
and facilities for furnishing over 550 lights, 
now in use in Boston, and with orders for 
nearly an additional 100 lights. The possi- | 
bilities of its business can hardly be esti- 
mated. It is calculated, however, that this| 
company can very easily rent 1,000 lights in | 
Boston within twelve months from now. 
The rental of the lights which the present 








ceeds of which additions will be made to the 
plant, which will increase in the same ratio. 
Its earnings and dividends, assuring at a very 
moderate estimate, after making the most 
liberal allowance for running expenses a 
dividend of 10 per cent. per annum. 

In order to meet the demand for lights 
called for by contracts now in hand, the com- 
pany will increase its plant at once, and ac- 
cordingly offer a block of the treasury stock 
at par of $10 per share. 

The stock is issued full paid and non- 
assessable. The directory of this new com- 
pany is made up from among the most able, 
energetic and reliable business men of Bos- 
ton, men of push and enterprise, and who 
will make it one of the best paying invest- 
ments on the market. If the history of the 
American Electric and Illuminating Com- 
pany, with the large dividends which it has 
paid its stockholders is any criterion to go 
by, we may predict for the new company a 
most prosperous future. At any rate it starts 
out under most favorable auspices, and the 
wise investor will now improve his oppor- 
tunity and purchase some of the stock while 
he can purchase it at par.— Boston Post. 

—— e 

A new electric arc lamp, the invention of 
Mr. F. L. Willard, has appeared at the Fish- 
eries Exhibition in London. The novelty 
consists in the device for holding and releas- 
ing the pendulum which controls the fall of 
the carbon 





>_> 

The apparatus for the electric light that is 
to illuminate Oaxaca, Mexico, has arrived in 
that city. 


-_- 
The electric lamps in Merida, Mexico, 
were lighted for the first time on the 7th 
instant, giving the best results. 
—_ eae —_____ 
Twenty lights have recently been added to 
those on the principal plaza in Guan»juato, 
Mexico. 


-_-  — 


Deserving Popular Support. 





It is not often that we give an opinion upon 
topics outside of the field covered by the 
ELECTRICAL REVIEW. We are now tempted 
to step aside fora moment from the beaten 
track to say a word about our neighbor and 
much-esteemed contemporary, The New York 
Times. 

Quite recently this journal was reduced in 
price from four cents to two cents, and we 
have watched the result of this movement 
with not a little interest. 

The more one reads The Zimes the more 
respect he has for those who conduct it. It 
is a newspaper in the broadest sense. It 
prints the news as it is, without coloring and 
without unnecessary verbiage, and its edito- 
rial comments upon the same are sensible, 
well-digested, and, above all, just. 

But there is a something about The Times 
which still more strongly commends it to the 
general reader, and which should give it a 
high place in the estimation of all honest 
men, the poor and rich alike. It never 
truckles to the rich, it has no interests to 
serve save those of the public, it is absolutely 
independent of all political influences, and 
rigidly adheres to sound political and eco- 
nomical doctrines. 

Alone and single-handed, it fought and 
finally brought to justice the members of the 
Tweed ring, though, as is well known, it was 
offered hundreds of thousands of dollars in 
cash and still more in patronage to keep 
silent. 

The Times believes that it is for the people 
and not for a newspaper to name candidates 
for political preferment, withholding the 
right to discuss the merits of such candidates 
when they shall be named. 

The reduction in the price of The Times, 
we know of our own personal knowledge, is 
regarded with great satisfaction by many 
intelligent persons who, knowing that it 
properly represents the vital principle of 
republican government—the equality of the 
whole people—would long ago have liked to 
sev it in the hands of every honest work- 


plant affords will yield large profits on the | ingman. 
capital. The company has $100,000 of its | We tender to The Times our hearty con- 


capital stock in the treasury, from the pro-' 


gratulations in its new departure, 
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Telephonic. 
A Proposed Union of the Eastern Com- 
panies and Boston, 





A meeting of the directors of the various 
New England telephone companies under 
Lowell management was held last week to 
consider important projects by which to 
incre se their power for doing good aud 
making money. An attempt to learn from 
them the proceedings of this meeting, in 
order that the readers of the Times might 
have the earliest possible advices of any 
movement which might be contemplated, 
was met in all cases by courteous yet decided 
refusal to give any information. We would 
like to tell you all about it, but we are under 
certain bonds of secrecy with the American 
Bell Company which prevent us from telling 
our doings until a certain point shall be 
reached. Well, of course no exceptions 
could be taken to that. We wouldn’t ask 
anybody to violate a pledge, evon to keep 
our readers posted on this matter, which may 
concern the interests of the many among 
them who are telephone stockholders. But 
despite the reticence of the directors, we 
feel that we can state without violating any 
confidence and without misleading the public, 
some facts, or at least the skeleton of some 
facts, as to the new projects under discus- 
sion, 

A scheme has been proposed, and meets 
with much favor among the directors, to 
unite all the eastern Lowell organizations in 
one powerful company on a six per cent. 
basis, absorbing the Boston exchange now 
-managed by the Bell company, on the basis 
of itsearnings—the latter company taking a 
certain per cent. of the stock in the new 
company and waving dividends upon it for 
a certain period. Plaas were not fully 
matured, but the directors will undoubtedly 
have something of this kind to submit to a 
meeting of stockholders which is to be held 


on the 17th inst. A union of this nature 
would have great possibilities of future 


bnsiness in it, as it is believed that the service 
of the Boston exchange might be greatly 
improved and the business increased by the 
Lowell managers, as has been the case in 
other cities. In view of certain hopeful ex- 
periments now being made with long distance 
transmitters the possible value of Boston as 
a telephone center can hardly be over-esti- 
mated, The Lowell men have long been 
ambitious to control that city, on account of 
the large amount of extra territorial business 
of which it is the center, and the consequent 
intimate relations it has with the companies 
now under Lowell management. The 
Traveller says that the feeling on the Lowell 
stocks is certainly better than for a long 
time past, and the outlook for a very mate- 
rial improvement at an early date is most 
excellent. 

-_ 
Telephone Exchange Changes in New 

Orleans, La. 








The Southwestern Telephone Company 
have contemplated removing their exchange 
from its present locality adjoining the Cotton 
Exchange to one more eligible ever since 
they acquired possession of the telephone 
business in New Orleans. Several buildings 
were inspected by the agents of the company 
with a view to purchase, but none seemed to 
suit the purposes of the company except the 
three-story brick building situated at the 
southeast corner of Poydras and Carondelet 
streets. After some delay the company, 
through Mr. H. M. Robinson, real estate 
agent, came to terms with the owners of the 
building, and last week they commenced 
to move the wire, etc., into their purchase. 

The situation of the building is in every 
respect a desirable one, and the premi-es 
themselves much more convenient, roomy 
and accessible than the quarters on Caronde- 
let street near Gravier. 

Important changes will be made and the 
service will be improved in every respect. 
The new company will leave no stone un- 





turned to make the telephone service in New 
Orleans thé most complete and satisfactory 
in the South if not in the country, 


The Magnetophone, 


The following account of an experiment 
on the effect of a rotating perforated disc on 
the magnetic field is from the pen of Prof. 
H. 8. Carhart, of Evanston, Illinois, who 
calls the instrument, the magnetophone : 

The experiments of Bell, Preece, 
others, on the radiaphone, suggested the 
possibility of interrupting, or as least peri- 
odically modifying, the lines of force pro- 
ceeding from the poles of a magnet by means 
of a disc of sheet iron, perforated with a 
series of equidistant holes, and rotated so 
that the holes should pass directly in front 
of the magnetic pole. It is well known that 
the armature placed on the poles of a perma- 
nent magnet diminishes the strength of the 
external field of force by furnishing superior 
facilities for the formation of polarized 
chains of particles from pole to pole. This 
is the case even when the armature does not 
touch the poles, but is in close proximity to 
them. If a piece of sheet-iron be placed 


and 


over the poles of a magnet without touching, | 
and magnetic curves be developed on paper | 


above the iron, they will be found to exhibit 
less intense and less sharply defined magnetic 
action than when the sheet-iron is removed. 
If, however, a small hole be drilled directly 
over each magnetic pvle, the screening 
action of the sheet-iron is modified in much 
the same way as when a hole is made in a 
screen opaque to light, for the developed 
curves show distinctly the outline of the 
holes. If, therefore, the sheet iron in the 
form of a circular plate, pierced with a 
number of holes, be rapidly rotated between 
the poles of a magnet and small induction 
bobbins, the action of a magnet on the core 


of the bobbins will be periodically modified, | 


because of the passing holes, and hence 
induced currents will flow through a circuit 
including the bobbin. A dise of sheet-iron 
was pierced with two circles of 14 inch 
holes concentric with the disc, the number 
of ho'es in the circles being thirty-two and 
sixty-four respectively. 


its poles very near the rows of holes on the 


other side were arranged two corresponding | 


induction bobbins. The circuit was com- 


pleted through a telephone and either bobbin | 
Upon rotating the dise rapidly | 


at pleasure. 
a clear musical sound was produced in the 
telephone, the pitch rising with the rapidity 
of rotation. Moreover, the bobbin opposite 
the circle of sixty-four holes gave the octave 


above the other, and each gave a note of the | 
same pitch as was produced by blowing a| 


stream of air through the corresponding 
holes. 

—— 
A New Electrical Device. 

One of the most interesting exhibits at the 
Vienna Electrical Exhibition Geatilli’s 
glossograph, a little instrument by which 
speech is automatically reproduced as soon 
as itis uttered. A small apparatus is placed 
in the mouth of the speaker—in contact 
with the roof of his mouth, his tongue, and 
lips—and on being connected with an elec- 
tro-magnetic registering apparatus, the 
sounds are committed to paper. It is con- 
structed in such a manner as not to cause 
any inconvenience to the speaker ; neither 


is 


is it necessary that the voice should be raised, | 
as it reproduces a whisper as exactly as a} 


shout ; the only condition is a correct and 
distinct articulation. According to the in- 
ventor’s calculation, it will be possible to 
write four or five times as fast by means of 
the glossograph as has hitherto been possible 
even by the quickest writer. At first sight 
it appears as if this invention was but an im- 
provement upon Edison’s phonograph ; it is, 
however, of a much older date It rests, 
unlike the former, on an acoustic principle, 
and does not reproduce the sounds in a 
microscopical form. The chief obstacle to 
the introduction of the glossograph will be 
the difficulty in deciphering the characters ; 
but is not impossible that with the help of a 
second automatic apparatus the characters 
produced by the glossograph may be trans 
lated into our common type-writing. The 


| orthography would doubtless appear strange, 


On one side of the | 
disc was placed a horse-shoe magnet, with | 





| but in these days of phonetic spelling this 


might not long be a hindrance.—Pall Mall 
Gazette. 





— ome 
Some of the Wonderful Apparatus at the 
Vienna Exposition. 

The telephone in its manifold varieties 
and shapes, constructed according to this or 
that inventor, is to be found in almost every 
nook and corner of the building, says the 
correspondent of the London Telegraph at 
the Vienna electrical exposition. In one of 
the galleries eight curious looking, gayly 
decorated, windowless little huts have been 
erected, communicating to the outer world 
| by a thiek, heavy door, which closes her- 
metically. The interior is lighted from 
The telephones attached to the walls 
communicate with the Imperial Opera 
House, whence the sound is conducted 
through subterranean wires for a distance of 
four or five miles. A few nights ago an ex- 
periment was made in this department, in 
the presence of his Imperial Highness Crown 
Prince Rudolph. ‘‘ Aida” was being per- 
formed at the opera. The soft tones of 
“O celest Aida” and the clang of the 
trumpets in the triumphal march were trans- 
mitted with a precision and clearness proba- 
bly never yet attained in any of the similar 
experiments heretofore made. Other wires 
connect the telephone huts with the popular 
concerts given every evening in Vienna, so 
that by crossing over from one of these 
musical dens to the other we may be trans- 
|ported from the melancholy wail of a 
| Wagnerian funeral march to the merry 
strains of one of Strauss’s waltzes. In the 
| British section, one of the greatest of electri- 
cal inventors, Sir William Thompson’s 
| syphon-recorder and mirror instrument, is 
|exhibited by the Eastern Telegraph Com- 
| pany. This delicate apparatus, now so well 
| known in scientific circles, is used not only 
| in the offices of the company itself, but over 
| the entire globe wherever extreme refinement 


above. 


and accuracy are required. 

The French postal and telegraphic depart- 
ment has sent to Vienna the tasteful kiosk 
made for the Paris exhibition of 1881, It is 
| placed on a platform immediately opposite 
the principal entrance. Under the flooring 
are 1,200 or 1,500 cells, composing the 


| 
powerful batteries required for the ingenious 


apparatus displayed. Here may be seen 
telegraphy perfected, apparently, to the 


utmost limit. Not only is the language of 
man conveyed over thousands of miles in a 
few seconds, but his very handwriting, and 
the drawing he puts on paper, are transmitted 
letter for letter and line for line from one 
point to anuther. The French War Office 
exhibits complicated instruments for measur- 
|ing the speed of projectiles, for the exact 
estimate of the force of recoil of guns and 
rifles, etc. The navy, the colonies, the de- 
partments of commerce and public instruc- 
tion are all represented. Among other cu- 
rious instruments is an eleciric scale, in- 
vented ,by M. Becquerel, dispensing with 
the use of weights. The amount of electro- 
magnetic force necessary to keep the needle 
of the scale at its center corresponds on a 
dynamometer to the weight. Dr. Boudet, of 
Paris, contributes scientific apparatus of 
much importance. In medicine sound is of 
infinitely more diagnostic value than sight. 
Acting on this principal, Dr. Boudet has 
|applied the telephone, or, more accurately 
speaking, the microphone, to instruments 
which heretofore transmitted but imper- 
fectly to the observer’s ear those sounds 
that invariably accompany many organs of 
the human body in their functions, and 
which in their slightest variations impart 
much information to the experienced physi- 
cian. Dr. Boudet has now invented a stetho- 
|scope so delicate that the murmurs heard 
with each beat of the heart are transmitted 
with the greatest accuracy, rendering pet- 
fectly appreciably the most trifling deviation 
from the normal; the soft, breezy sound of 
the air passing through the minute tubes of 
the lung cannot undergo the slightest change 
without being easily detected by the instru- 
ment. Dr. Boudet’s sphygmophone records 
| the flowing of the blood as it rushes through 





ble the crisp, crackling sound caused by a 
muscle as it contracts. Altogether the 
French exhibition is a most complete and re- 
markable display of the innumerable appli- 
cations of electricity. 
" a : 
The Van Rysselburghe System of Simul- 
taneous Telephony and Telegraphy. 





Herz vs. Van Rysselberghe. 


This case, which has been before the 
courts in Brussels for about a vear, is now, 
we are informed, finally decided. It arose 
out of a negotiation for the purchase of 
some of M. Van Rysselberghe’s earlier tele- 
phonic patents, which fell through. After 
M. Van Rysselberghe had signed the con- 
tract for the sale of the whole of his patents 
to Mr. Langdon Davies, Dr. Herz asserted 
that he had a prior right to purchase the 
patents, and brought this action against Van 
Rysselberghe for specific performance, and 
also for four millions of francs damages. 
The Court of Premier Instance gave judg- 
ment against Herz, and condemned him to 
pay the costs. The Court of Appeal also 
gave judgment against Herz, and condemned 
him to pay all costs, and also compensation 
for all damages resulting from the litigation. 
The effect of this decision is to establish Mr. 
Langdon Davies’ position as owner of all the 
patents throughout the world. Fiat justétia. 
—EHlectrical Record, London. 

—-  — 
Purchase of Telephone Patents. 





PHILADELPHIA, Oct. 12.—The long pend- 
ing negotiation between the Globe Telephone 
Company of New York, and the Shaw Tele. 
phone Company of Chicago, has finally been 
completed, and the Globe Company now be- 
comes the owner of the paten's for the United 
States, formerly owned by the Shaw Com- 


pany. 
- +e 


At the Vienna Electric Exhibition a Mr. 
Abdank showed a magneto call, consisting 
of a permanent horse-shoe magnet, between 
whose arms a movable coil attached to a 
handle can be made to vibrate. These vibra- 
tions are electrically transmitted, and can 
ring a bell at a distance of 239 miles. <A 
correspondent says that nothing simpler and 
more effective could be conceived, and the 
call strongly recommends itself for telegraph 
and telephone stations. 

——_+ae —__—_- 

A telephone line is to be constructed in 
Victorio, Tamaulipas, Mexico. 

—_ 

The list of subscribers to the Atlanta, Ga., 
telephone exchange, H. H. Jackson, manager, 
has 283 names upon it. 
lie 


The Erie Telephone Company began to 
open extra territorial lines in Texas last 
August, and returns just received indicate 
-arnings of $1,600 that month from this new 
class of business. 


be 





Aurora, Illinois, and Ogden, Utah, are 
lighted by electricity produced by water- 
power. In the latter city the machinery is 
four miles from the town. It may be in- 
ferred from this that the water power in the 
neighborhood of some Mexican cities could 
be used with profit to develop electricity 
which might be used for lighting and me- 
chanical purposes. The electricity may be 
conveyed as cheaply from long as short dis- 
tances, and may be economized by means of 
storage batteries. In the many places in 
Mexico where fuel is scarce electricity prom- 
ises to be of greut general utility. 
=. 

The stockholders of the Electric Light and 
Power Co., Boston, last week elected the fol- 
lowing directors: Wiliiam Moneypenny,E.T. 
Mithoff, A. G. Patton, W. B. Hayden, A. D. 
Rodgers, 8S. A. Barton, and T. P. Gorgon. 
The board elected the following officers: 
President, E. T. Mithoff; Vice-President, 
William Moneypenny; Secretary and Treas- 
urer, J. G. McGuire. The company will 
immediately place one hundred lights in 
position, after which it will proceed to per- 
manently locate its works to furnish private 
parties with the light, 
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Telegraphic, 


The Aunual Statement Show.ng the Con- 
dition, Resources, and Business Traus- 
acted by the Western Union Telegraph 
Company. 





The annual report of President Green, of 
the Western Union Telegraph Company, 
shows the company to be in a very flattering 
condition financially. The company holds 
securities in various telegraph, telephone, 
and other companies, the marketable value 
of which is now over $10,000,000, and ac- 
cording to the report most of these securities 
are appreciating rapidly in value. These se- 
curities do net represent stocks of telegraph 
companies leased to the Western Union Com- 
pany, most of which are owned by it, aggre- 
gating some $12,000,000 more. 

The company has 452,726 miles of wire 
and 12,917 offices; 43,581,177 messages were 
handled during the year, the receipts from 
which were $19,434,902.08, against $17,114, - 
165.92 last year. The expenses for the year 
just closed were $11,79 1,553.40, leaving a net 
profit of $7,660,349.58. 

The report calls attention to the growth 
and increase of the property and business of 
the company since July, 1866. During this 
period the lines have been increased fourfold 
with nearly six times as much wire facilities 
and six times as many Offices handling seven 
times as Many messages, earning three times 
as much gross revenue, and making threefold 
a3 much nei profits in one year. 

Notwithstanding that the average rate per 
message to the public has been reduced from 
$1.04 /, in 1866 to 38 cents in 1883, the past 
year exhibits an increase of 13,234 miles of 
line, or about 10 per cent., and of 58,358 
miles of wire, being 151g per cent. over the 
previous year, while the earnings show an 
increase of $2,340,937.06, or about 14 per 

und the net profits an increase of 
279.58, or about 8 per cent. over the 


cent., 
$542, 
year preceding. 

rhe increase of $1,793,457.58, being 18 per 
cent. in the gross expenditures, is because of 
rentals paid for the American cables, the 
Cuba cables, and the Gold and Stock Tele- 
graph Company (ail the rentals paid by the 
company being charged in current expendi- 
tures', whilst these rentals were paid for only 
a small portion of the preceding year. 

‘The percentage of cost of operating the 
land lines of the company has been steadily 
reduced. The company is pursuing the policy 
of steadily reducing the rates to the public, 
and has extended the rate of 25 cents per 
messagt to and from New York City, until 
that rate covers a larger area than is em- 
braced in the whole of Great Britain. 

The net earnings for the year were over 9 


per cent. on the capital stock above fixed | 


charges, and this the management believe 
will be considerably increascd for the cur- 
rent year. 

In conclusion, the president congratulates 
the stockholders on the successful ending of 
litigation against the company, and says it 
only remains to be determined to what ex- 
tent the persons who have maliciously tried 
to embarrass its operations and depreciate its 
property can be held answerable to the com- 
pany for the loss an! damages it has thereby 
sustained. 

The following board of directors was 
elected. 624,170 shares being voted upon out 
of the total 800,000 : 

Norvin Green, 

Thos. T. Eckert, 

John T. Terry, 

John Van Horne, 

Augustus Schell, 

Harrison Durkee, 

Jay Gould, 

Russell Sage, 

Alonzo B. Cornell, 

Sidney Dillon, 

Cyrus W. Field, 

Jno. Pender, M. P., 

Henry Weaver, Chauncey M. Depew, 

Percy B. Pyne, James W. Clendenin, 

R. Lenox Kennedy, Christ. C. Baldwin. 

The changes are John [ay in place of E. D. 
Worcester, and Frank Work in place of Z. G. 
Simmons. 


Hugh J. Jewett, 

J. Pierpont Morgan, 
Frederick L. Ames, 
John Hay, 

William D. Bishop, 
C. P. Huntington, 
George It. Roberts, 
Fravuk Work, 
Samuel Sloan, 
Erastus Winans, 
John J. Astor, 
George J. Gould, 


The Board of Trade on Government 
Telegraphy. 


At the quarterly meeting of the Montreal 
Board of Trade, held this week, the ques- 
tion of the assumption by the Federal Gov 
ernment of the entire telegraphic system of 
the country came before it among other im- 
portant subjects. With much propriety 
under the circumstances the declaration was 
distinctly made the other day that the ques- 
tion was not then mooted by the Board in 
consequence of any hostile animus against 
existing private companies, but solely be- 
cause the time is believed to have come 
when the Government should monopolize 
this branch of correspondence as it has long 
since done with postal matters. Nor will 
the Board of Trade make any suggestions 
whatever to the authorities at Ottawa as to 
the mode in which the proposed new system 
should be inaugurated. It is tacitly under- 
stood that no injustice will be inflicted on 
existing interests, and for the rest there is 
plenty of outside experience to serve the 
Government as a useful guide. In the 
United Kingdom and elsewhere in E irope 
the principle has been tried and profitably 
and utherwise satisfactorily solved. This 
revived suggestion of our Board of Trade 
is but the echo of the opinions expressed by 
the public, through the press and otherwise, 
during the existence of the late ill-weighed 
strike of the telegraph employes. At that 
time the public outcry for the change again 
just asked for at the quarterly meeting in 
question was loud, emphatic and all in one 
direction -that, namely, of a proprietary 
interposition on the part of the Dominion 
Government. The frequency and loudness 
of this demand naturally abated with the 
removal of the irritating cause of its ex- 
istence, but the strength of the feeling itself 
has by no means changed. Public opinion 
continues as strong as ever in favor of gov- 
ernmental telegraphic control, as is directly 
proved by the renewed clumor of the press 
in its favor, and incidentally by the action 
ot the Board of Trade of this city and else- 
where. The Government is sustained by 
too powerful a majoiity in Parliament to 
make it at all accessible to public clamor on 
this or any other question. But in yielding 
to such a demand, as we trust it will, it 
would not only increase its popularity but 
introduce a revolution which has already 
been altogether too long withheld.— The 
Shareholder. 


ee 
Editor Electrical Review: 
In my correspondence with Prof. Bell, 
published in the ELectuicaL Review of 
Aug. 23, 1883, I stated that my first plan of 
| Musical Telegraphy was worked out on a 
| telephunic basis, and us such was promul- 
| gated to the public. This fact is established 
by the annexed quotation from the London 
Zimes, and republished in this country in 
Godey’s Ladies’ Book, Philadelphia, March 
No. 1864 If we divest this quotation of 
its flippancy, we have a very good descrip- 
tion of the distinguished scientisw’s (Prof. 
Bell) own electro-music, as it was exhibited 
in some of the Eastern cities. My own re- 
searches led me to the conclusion that tele- 
phonic music had more novelty than utility 
—that it never would benefit the art of mu- 
sic, but rather impair it ; so I dropped such 
plans, and worked out a system on dynamic 
electricity alone, by establishing an intimate 
electrical connection of musical instruments 
to be controlled by the skill and genius of 
| one player for concert purposes. 
| It is true my telephonic appliances, in de- 
tail, may not be in harmony and _ perfection 
with the telephones of the day, although the 
principle of their operations may be the 
| same, The original train of my investiga- 
| tion 1 followed on a physiological line. I 
| associated the waves of sound with the cur- 
| rent of electricity—that is, that the impres- 
sion of sound could be carried by electricity, 
jas itis carried by a nerve force. I could 
| only in a measnre follow out the anatomy of 
| the ear ; but the instrument I constructed 
|had us chambers, membranes, and for a 
| propelling agent electricity, in lieu of anerv- 
‘ous transmission. The latter I looked up- 











on as another order of electricity. In one 
experiment I adjusted the membranes in fo- 
cal distances, within a short tube of the size 
and nearly the shape of the old-fashioned 
stethoscope. I spoke of this instrument in 
particular as a ready transmitter of sound in 


my lecture on Musical Telegraphy, delivered | 


in Chicago, in the Crosby Opera House, 
April 10, 1869. This instrument I after- 
wards utilized for diagnostic purposes in my | 
practice. In its use, I directed the patient | 
to take one of the electrodes, I taking the | 
other, the application of the instrument | 
forming the connection. This instrument | 
had four diaphragmatic membranes, and of 
course three correspondisg chambers. An- 
other interesting experiment (which in a 
measure I based on the aciion of the heart, 
making its impress on the most distal artery 
of the body) was tying a distended bladder 
to each end of the electric line, regardless as 
to length. One was firmly fixed to the back 
of a violin, or the sound-board of a piano, 
and the other was applied to the ear, at and 
considerable distance from the musical in- 
strument. By this arrangement the trans- 
mission of sound from the instrument to the 
ear was clear and musical. 

These and other experiments of like na- 
ture were made, but as they did not meet 
the real purpose under investigation, they 
were dropped. Had I pursued them fora 
different purpose, I might have had different 
results 

It is important for me to state that in con- 
ducting these experiments, I had a reliable 
knowledge that sound could be conveyed a 
great distance by the aid of a proper con- 


ductor. I came to this knowledge accident- 
ally. In 1847 Llived in Madisonburg, Pa. 


This village lies on a slight slope, and is 
snpplied with water from the mountains by 
pipes. It happened that the fecd pipes gave 
way, and the water throughout the whole 
length of the pipe, over a mile long, ran all 
out at its outlet. I applied my ear to this 
opening, and heard strange noi-es coming 
through the pipe. It turned out these were 
made by the men repairing the breach at the 
other end, over a mile away. 

However, as my own statement alone, 
without the evidence of the press, would not 
fix my priority as being the first pioneer of 
this great invention, 1 will make the quo- 
tation referred to above in particular. for 
the satisfaction of those inventors of the 
telephone who have asked for the proof of 
my claim. <A more explicit telephonic docu- 
ment, notwithstanding its unkind irony, 
could not be produced. 

** * «Have you heard, too, of the new 
American invention—musical telegraphy % 
By means of it dulcet strains are to be laid 
on, like water or gas, at so much per annum 
for each house. A pianoforte is to be con- 
nected by means of electric wires with any 
number of instruments, and on beiog played, 
the sympathetic vibration will cause a regu- 
lar stream of harmony to permeate every 
room in communication with the central 
depot. A distinguished professor is to be 
kept playing, and subscribers are to turn on 
music at will by means of a small tap. If 
this sounds a little mad, 1 can only assure 
you that it 1s a scheme gravely propounded 
by Mr. Huchenberg, an American gentleman 
who states his plans to be matured, and that 
he is ready to supply music at a given rate 
per annum to all the world. Fancy the sym- 
pathetic vibration between two kindred souls 
separated by an adverse fate, Lut who agree 
to enjoy the sume sentimental strain at the 
same hour! It sounds like a leaf out of the 
Arabian Nights ; but I am assured on scien- 
ufic authority that the sch: me is practicable, 
and that, with a proper number of subscrib- 
ers guaranteed, it is perfectly feasible that 
the very best musical skill may be brought 
within the reach of all householders willing | 
to pay a small additional rate. Does not | 
Goldsmith's Citizen of the World, ask at a| 
ball why the ladies and gentlemen go| 
through all that hard work themselves, in-| 
stead of paying servants to do it for them ?| 
The labor of practising at the piano will, if | 
this scheme succeed, be at an end ; for what 
young lady would have the heart to pound | 
away at her ‘Battle of Prague’ when a pro- 
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fessional plaver is competing with her in the 
same room, and when the superior strains of 
such player are constantly heard by the 
simple process of turning on a tap ? 

‘* Let us suggest Shakespvare’s line, 
‘Where should this music be? i’ the air, or 

the earth ?’ 
as an appropriate motto for Mr. Hachen- 
berg’s invention.” 

G. P. HacHensBere, M. D. 
Austin, Texas. 
ae. 

A telegraph line is to be built from Grana- 
da, Nicaragua, to the port of San Juan del 
Norte. 


The Growth 


ie — 
of the United States 
Since 1800, 





According to the census of 1800 the popu 
lation of the United States was little over 
that of Portugal. There were but two cities 
which had as many as 40,000 inhabitants, and 
four towns over 10,000 souls each. Seventy 
per cent. of the entire population lived in 
log huts twenty-five to thirty feet in length. 
Roads had not then been made through 
the primeval forests, nor was much known 
respecting the country beyond the Allegha- 
nies. The Bey of Tripoli was the first, in 
1801, to declare war against the young re- 
public, for refusing to pay tribute, like the 
European powers, to the Barbary pirates. 
Hostilities with Spain occurred a few years 
later, ending in the annexation of Florida. 


France had been prevailed upon to sell 
Louisiana, just as in later years Mexico 
ceded California, and Great Britain the 


Oregon Territory. While pursuing a peace 
policy, the American Government always 
displayed great energy in making its flag re- 
spected, and exacted indemnities from Den- 
mark, Naples, Spain, Portugal and France. 
In 1836 war with France seemed inevitable 
on the score of indemnity for injuries in- 
flicted in 1805, but the French Government 
admitted the claim, and paid $5,000,000. 

The various cessions of territory to the 
United States, and the prices paid, are shown 
us follows : 

In 1776 Great Britain ceded thirteen States 
having an area of 421,000 square miles, at a 
cost of $75,000,000, being at the rate of 14d., 
or 28c. per acre—this was the cost of the 
war of independence. In 1803 France ceded 
Louisiana, area 46,441 square miles, for $15,- 
000,000, or at the rate of 2c. anacre. In 1819 
Spain gave up Florida, having an area of 60,- 
000 square miles, for $5,000,000, or 12c. 
an acre. In 1829 there were annexed 123,- 
000 square miles of Indian lands, for $27,- 
500,000, or 36c. an acre. In 1845 Mexico 
ceded Texas, area 3°6,000 square miles, for 
$10,000,000, being at the rate of 4c. an acre. 
In 1846 Great Britain ceded Oregon, area 
180,000 square miles ; in 1848 Mexico ceded 
California, with an area of 546,000 square 
miles, for $15,000,090, at 4c. an acre. In 
1853 New Mexico was annexed, with an area 
of 46,000 square miles ; and in 1867 Russia 
ceded Alaska, having an area of 580,000 
square miles, at the price of 2c. per acre. 

It will be thus seen that from 1776 to 1867 
the United States acquired 3,600,009 square 
miles of terrifory, at a cost of $155,000,000, 
he average cost being 6c. per acre. 

The growth of population has been equal 
to that of territory ; viz: 


Whites. Colored. Total. 
ee 4,304,500 1,001,400 5,305,900 
ee 38,976,000 5,368,000 44,344,000 


a 

A sage who was on his weary journey to 
Wisconsin came upon a crowd one day, and 
observed a general sadness in all faces. 
* Why this gloom?” queried the old man, 


as he laid down his bundle and felt for the 
front end of his plug of tobacco. ‘Oh, 
sage, We mourn the death of a good man,” 


was the reply. ‘‘ Was he honored?” *‘ He 
was.” “Sober, upright, charitable and 
given to peace?” ‘He was.” ‘ Who of 


you praised and encourged him in life ’” 
asked the old man as he looked around him. 
A hvsh fell on the crowd, and no one re 
plied. ‘*Praise that comes after death,” 
whispered the sage, ‘‘does not even cut 
down the undertaker's bills. Better squan- 
der your time sawing wood for his widow.” 
Moral : The widow will be expected to take 
in plain sewing to support herself,—Detroit 
Free Press. 
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Long ago, and upon many different occa- | 
sions, the ELECTRICAL REVIEw predicted that 
the time was not far distant when towns and 
cities lying adjacent to running streams 
would be lighted by electricity generated 


upon their banks without the interposition of | 


coal or wood, 
were inclined to view such 
visionary, no doubt believing 
arrived at our conclusions by 
guesswork. Such, however, was not the 
case. The discoveries made by our own 
American electricians, the results of which 
we were familiar with, warranted the 
tions we repcatedly made, and the various 
attempts made here and abroad to collect the 
power of running streams, of which 
was more or less promising, confirmed us in 
our opinion. 

It is not necessary the 
splendid results of M. Deprez’s experiments 
in France in the transmission of power 
distance electrically, because the project of 
which we are about to speak presents by no 
means so many difficulties. It muy now be 
said to be an accomplished fact. 

An electric lighting company, 
for its enterprise and success, has erected a 
generating station_on the west bank of the 
Genesee River, at what is called the Lower 
Falls, in the City of Rochester, N. Y. Under 
these falls a series of turbine wheels are now 
being set in position. These turbines will 
be connected by pulleys and belts to a long 
line of overhead counter-shafting, from which 
the dynamos will be connected by belting 
The building in which the machines are to 
work is 100x50 feet, resting upon a firm 
foundation of stone piers. The superstructure 
is spanned across its width at the hase of the 
roof with nine trussed girders, which support 
the roof and the line shafting with its leading 
wooden-rimmed band-wheel, 5 feet diameter 
by 4 feet 8 inches face, and 18 pairs of fast 
and loose wood-rimmed pulleys, 42 inches 
diameter by 13 inches face each, making 360 


projects as 
that we 
system 
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each 


here to refer to 


to a 


well known 


Some of our contemporaries | 
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| Electric Lighting Philanthropists... 





It is but a short time ago that our esteemed 
but occasionally garrulous contemporary, the 
| Boston Eventing Transcript, made the discovery 
that the electric light (voltaic arc system) was 
|a failure. There were, it said, two kinds of 
| companies engaged in selling this light; one 
| was made up of honest men, who, finding 
the whole thing a failure, were getting out as 
the other was composed of 
|unprincipled men, who did not desire to sell 
the light, which would entail a loss, but 
sought only to sell the plant, on which the 
profits were great. 

We thanked our contemporary at the time 
for this information— information, too, which 
should be looked upon as valuable, since it 
came from a source whence accurate scien- 
tific information is likely to proceed. Thus, 
when the public wants intelligence of scien- 
tific, more especially electrical enterprises, it 
does not look in the ELrorricaL REVIEW 
and like publications, which are devoted to 
giving this information accurately and of- 
ficially, but in the Boston Transcript. There, 
amid blood-curdling accounts, with minute 
details of the latest murder, the detection and 
arrest of the latest forger, and the reasons 
which prompted Patrick Murphy to knock 
his wife down with a stove lid, will be found 
now and then a somewhat limited but always 
accurate account—a sort of horoscope—of 
the electric light field. It does not pretend 
to give names and dates. It would not be 
trammeled by such vulgar details) No! The 
editor simply brings what might be called his 
mental telescope to bear upon the electric 
lighting companies, and, after a careful study, 
untrammeled by facts, he finally arrives at 
the conclusion that they are shams calculated 
only to deceive the public; the lights bring in 
no revenue, are difficult manage, and, 
were he to pursue the same line of argument 
a little longer with the same premises, he 
would, it is not unreasonable to suppose, 
prove that the lights didn’t light up any- 
thing, and were therefore useless. 


| 
| soon as possible; 


to 





revolutions per minute, and connecting by 
12-inch belts with 18 dynamo-machines, ar 
ranged upon the floor near either side of the | 
building, giving them per 
minute at an expense of 40 horse-power each, | 
making a total of 720 horse-power, supporting | 
720 lights, equal to 40 lights per machine or 
one light per horse-power. 

It is contemplated to put nine more electric 
building, to be driven | 

such extra electrical | 


| 
| 
| 
| 


756 revolutions 


machines in the same 
by the same power, if 
power should be required. This would make 
twenty-seven machines in all, producing 
1,080 lights and requiring 1,080 horse-power. 

The turbines operate under ninety-four feet 
head of water, including the ten-foot draught 
tubes, and are estimated to make 582 revolu- 
tions per minute and 572 horse 
power each, which, combined, equals 1,144 
horse-power. The counter upright shaft 
makes 183.22 revolutions per minute, the 
counter horizontal shaft, with a ten-foot 
band wheel, 179 95 revolutions per minute; 
the main line shaft about 359.9 per minute, 
and the electro dynamos 755.79 revolutions 
per minute. 

Of the success of the project to thus light 
the city of Rochester by means of the power 


develop 


formerly running to waste within its pre- 
cincts, there may safely be said to be no 
doubt. 


This goes far to prove that the mathema- 
tician is not likely to be called upon in the 
fnture to show that the electric light may not 
be economically generated away from the} 
coal mines. 

Already the electro-lighting companies 
have shown their ability to successfully com- 
pete with the gas companies, even when coal 
is used to work the generators. Certainly, 
now that the power of running streams may 
be utilized to light up towns, no one will 
question that the prospects of gas as an 
illuminator being succeeded by electricity, 
are very good, 

———_ +> —-—_ 


The Holyoke telephone exchange has 375 


The Transcript said there are two kinds of 
electric lighting companies, which, al- 
ready described, consist in those made up of 
who, finding that there is noth- 


as 


| honest men, 


|ing in the thing, are getting out of the busi- 


ness. The second class, it said, consisted of 
unprincipled men, who did not want to do 
any lighting, their only aim being to sell the 
plant. 

Now, if we may be permitted, we would 
like to suggest to our esteemed contemporary 
another class which we have discovered; that 
after accepting as true, its own 
proposition. This class which we have dis- 
covered might not inappropriately be called 
electric-lighting philanthropists. Their bus- 
iness is to go about ihe country and light up 
cities and at a to themselves, 
and since the Transcript says: ‘* The more 
lights they scll the more money they lose,” 
the losses of these philanthropists must be 
enormous. Singularly enough. the number 
of these electrical philanthropists is almost 
daily increasing. Just think of it! Here is 
a perfect rush to see who shall bave the op- 
portunity to lose the most money! 

We had been led to look upon the world of 
our day as given over to mercenary pursuits, 
where men struggled hand to-hand for gain; 
where the idea of a mutual benefit no longer 
prevailed, and where little was put forth 
without the anticipation of an immediate or 
at least not long-delayed return. 

Therefore it is that we are now happily 
disappointed. 

Here, right iu the field in which we are 
laboring, is a crush of men anxious, if they 
cannot illuminate the spiritual environment 
of their fellows, to at least light up their 
streets gratuitously. 

Chief among the electrical philanthropists 
is the Brush Company, the United States 
Electric Lighting Company, and the Thom- 
|son-Houston Electric Company. The limits 
| of this article will not permit us to describe 
the amount of voltaic-arc lighting these com- 
panies are doing, nor how eager is the strug- 
gle between them to see which shall do the 


is to say, 


towns loss 





subscribers on its list, an increase of 75 





during the past year. 


most—that is, according to the Boston T’ran- 
script, who shall lose the most money. We 
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will content ourselves by a few instances. 
The American Electric and Ilumimating 
Company recently bought at a high figure, 
from the Arnoux Company, the right to 
furnish Portland, Maine, and other cities in 
the vicinity with the electric light; and, not 
content with furnishing an immense number 
of arc lights in Boston, where, if the Transeript 
theory is correct, they must already have lost 
several millions, they are arranging to light up 
certain districtsin New York onthesameterms; 
the United States and Thomson Houston com- 
panics are making no less strenuous efforts to 
sell voliaic arc lamps, already having almost 
numberless strings of them aglew, and will- 
ing and anxious to sell many more—that is 
to say, to give them away; for, if our 
esteemed contemporary is right, that the 
honest men have left the business and the 
upprincipled ones won’t sell the lights at all, 
these companies must be made up wholly of 
philanthropists. 

Just look for a moment at the work of 
that choice body of philanthropists known 
as the Brush Electric Light Company. They 
have recently lighted up a whole city— 


Evansville, Indiana—out of pure benevo- 
lence. 
We do not know but we take it for 


granted that these gentlemen wear tall silk 
hats with broad, flat brims, and are wont to 
surround their necks with bheavily-starched 
chokers and black stocks, for this is our idea 
of the most approved form of philanthropist, 
and that these gentlemen are such we not 
unreasonably infer from the proposition of 
the Boston 7ranscript and the fact that they 
have signified their willingness, nay, their 
eagerness, to supply voltaic are lights. 

The Evansville authorities have repudiated 
the gas companies altogether, and have been 
so impressed with the electric light, both as 
\c efficiency and economy, that they have re- 
fused to be loager troubled with the extor- 
tions and the treachery of the gas people. 
Unless they have seen the Boston Transcript, 
they have not yet learned that the Brush 
Company does not do business to make 
money, but to alleviate the condition of their 
fellow-men. When they learn of the gener- 
osity, not to say charity, of the Brush Elec- 
tric Light Company, they might, not inap- 
propriately, set up tablet, electrically 
illumined, and with the following inscription: 

«The Brush Electric Lighting Company— 
‘ Amicus Humani Generis.’ ” 

es 


Efficient and Valueless Steam Engines. 
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The recent improvements in both systems 
of electrical lighting, viz. : the incandescent 
and the voltaic-arc, have resulted in making 
both economical successes save under con- 
ditions which fortunately are seldom found. 
The result is that demands are coming in 
from all parts of the country for electrical 
installations, and the companies, as a rule, 
are so full of orders that they cannot begin 
to fill them even when working their shops 
overtime. 

Improvements in the economical construc- 
tion of these machines and in the distribution 
of the plant are being continually made, and 
what was once thought to be only an ingeni- 
ous laboratory experiment, and so far as 
practical application was concerned, within 
the means only of the wealthy, has now 
been brought to a point of cheapness that 
makes it available for the general public. 

Though it is even now possible and practi- 
cal to operate the electrical generators by 
power collected from running streams fav- 
able conditions of this nature are not always 
to be had, and the demand for efficient 
steam and gas engines is therefore great, 
and in the near future is likely to be very 
large indeed. 

Therefore it is that we have become much 
interested in examining the various descrip- 
tions of engines manufactured in different 
parts of the country, and as the readers of 
the Electrical Review from one end of the 
land to the other are constantly looking to 
us for advice as to which are the most effic- 
ient engines, we propose to make some 
searching examinations in their behalf. 

The importance of having good engines 





in the establishment of an electric lighting 
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plant cannot be over-estimated. We have 
seen, from time to time, installations for 
electrical ligh'ing fail utterly because of the 
uneven movement and utter unreliability of 
the steam engines that were coupled to the 
dynamos. We have seen careful electricians 
devote all their energy toward making the 
electrical circuits and mains as perfect as 


possible, and pay little beed to the character | 


of the engines which were expected to oper- 
ate them. ‘ 

How many thousands of dollars might have 
beer saved, how many anxious moments and 
how much profitless endeavor might have 
been saved, if these men had but remembered 
that the engine-room is one of the most im- 
portant adjuncts of an electrical light plant. 

What would we think of an architect who 
should devote all his attention toward per- 
fecting and embellishing the upper stories of 
his house, and leave the stability of the 
foundations to bunglers and mechanical 
slovens ? 

As said before, we propose to look care- 
fully into the matter of engines, so as to 
protect our patrons from imposture. Those 
who are urging the claims of engines well 
fitted for being coupled to electrical dynamos 
will have nothing to fear from us, but those 
who are trying t» hoodwink our electrical 
projectors, as well as all other frauds, may 
expect to be handled without gloves. 

———md 
ELECTRICAL MEASUREMENT. 
> 
An Admirable Treatise by an Able Elec- 
trician. 
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It is rarely that so agreeable a task falls to 
our lot as that of reading and reviewing a 
book like that before us entitled ‘* Electrical 
Measurement and the Galvanomceter.” * 

Having had a long acquaintance with its 
author, Mr. T. D. Lockwood, than whom a 
more skillful, more trustworthy map in his 
line may not be found on this Continent, 
we expected to be both amused and in- 
structed. In neither case were we disap- 
pointed. 

As our readers are aware Mr. Lockwood 
has furnished to the Review, almost since 
its inception, letters from vatious parts of 
the country, containing accurate and pains- 
taking descriptions of the various telephone, 
telegraph and general electrical projects, ex- 
plaining the technical construction of each, 
the obstacles met with in the same, and the 
means employed to remove them. As Mr. 
Lockwood occupies an important and re- 
sponsible position under the American-Bell 
Telephone Company and is an expert both 
in theory and practice, these letters have 
furnished reading matter of an exceptional 
nature. 

Many a telephone man and maay an 
alleged telegraph expert, utterly bewildered 
because of some novel defect in his line, has 
read Mr. Lockwood’s letters to this journal 
and found the means of repairing the defects 
and at the same time relieving his brains 
from further cudgelling. We wish we could 
add that they thanked Mr. Lockwood for the 
information or acknowledged to us their in- 
debtedness to him. But candor forces us to 
avow that they did neither and our knowl- 
edge of them leads us to the belief that they 
are not likely to. 

The reading of this treatise will bring to 





*“ Electrical Measurement and the Galvano- 
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the minds of those who are familiar with 
technical work, many sensations. It furn- 
ishes good circumstantial evidence why the 
author has been so successful in that field in 
which he is a laborer. But we cannot help 
but think of the many industrious and intel- 
ligent men, who, while he was successfully 
encountering difficulties, fell hopelessly hy 
the way. For it is the fate of those who toil 
at the higher employments of life to be rather 
driven by the fear of evil than attracted by 
the prospect of good, to be exposed to censure 
without hope of praise, to be disgraced by 
failure or punished for neglect where success 
would have been without applause ‘and dili- 
gence without reward. 

As inspector of telephone lines, Mr. Lock- 
wood has been called to find the solutions of 
a continuous series of what might not inap- 
propriately be called electrical conumdrums, 
and if his knowledge of other departments of 
electrical science is as accurate as that which 
he evinces in treating electrical measurement 
and the galvanometer, the success he has 
achieved is by no means surprising. 

Mr. Lockwood’s writing forms an agreea- 
ble contrast to that of very many of his fel- 
low writers on electrical and other scientific 
subjects, in that he confines himself to sim- 
ple language. He is one of those men who 
never say ‘‘commence” when “‘ begin” will 
do, nor use the term ‘‘ presume” when they 
want to say “think.” The public reader 
will, we know, agree with us that this habit 
cannot be too highly commended. 

Often the scientific writer makes his mean- 
ing so obscure that only those who possess 
the key are able to understand it, and we 
have seen ideas so beclouded with verbiage 
that like two grains of wheat hid in two 
bushels of chaff, you may search all day ere 
you find them, and then you discover they 
are not worth the search. 

There is a species of writers whose labors 
counteract themselves. There is the writer 
of exuberance and copiousness, who diffuses 
every thought through so many diversities of 
expression that it is lost like water in the 
mist ; the ponderous dictators of sentences, 
whose notions are delivered in the lump, and 
are like uncoined bullion—of more weight 
than use; the liberal illustrator, who shows 
by examples and comparisons what was 
clearly seen when it was first proposed, and 
the stately son of demonstration, who proves 
with mathematical formality what no man 
has yet pretended to doubt 

There is a mode of expression for which 
the masters of language have never yet found 
a name—a style by which the most evident 
truths are so obscured that they can no 
longer be perceived, and the most familiar 
propositions so disguised that they cannot be 
known. Every other kind of eloquence is 
the dress of sense, but this is the mask by 
which a true master of his art will so conceal 
it, that a man will as easily mistake his own 
positions, if he meets them thus transformed, 
as he may pass, in a masquerade, his nearest 
acquaintance. 

In this little book before us the author 
would s em to endeavor to make clear his 
meaning in the fewest possible words and in 
the most direct manner, and as it is full of 
ideas and replete with accurate and practical 
information, we cordially commend its pe- 
rusal to the general reader, whether he be an 
electrical engineer, a practical mechanic or a 
casual investigator. 

As the author very truly says, there is no 
force of nature that is more subject to her 
unchangeable laws than electricity and-many 
of those laws, and the measurements and 
testing methods depending thereon, are so 
exceedingly simple that a child may readily 
master them. 

Every telegraph operator, he says, every 
telephone manager or inspector and every 
person engaged in any employment in which 
electricity is used, should be conversant with 
simple testing and measurements, 

The galvanometer, the construction of 
which Mr. Lockwood so lucidly explains, 
may be compared with the apparatus for 
weighing substances, and the yard-stick or 
metre-chain for measuring surfaces. By its 
aid we may readily ascertain and compare 
the working strength and value of electric 





currents the resistance which electro-mag- 
nets, wires, and other conductors offer to the 
passage of the current, the electro-motive 
force or initial power and the resistance of 
batteries, and also will they aid us to localize 
line troubles and other circuit faults. 

It is not intended to convey by means of 
this little book any very important informa- 
tion to experienced electricians—so the 
author infers from his index—but we are so 
far inclined to differ with the author in this 
as to suggest its perusal to just such a class, 
believing that they may obtain some prac- 
tical hints which will be of great value to 
them. For the author has for years had al- 
most daily practice in that nart of electrical 
science he essays to treat, and his suggestions 
have been adopted by the most important 
and largest electrical company in this 
country. 

On the other hand, students, operators and 
others will find within its pages what may 
rarely be discovered in the ordinary text- 
books, viz., simple explanations. 

Listen to an extract from its index: 
‘‘ Whatever otherwise may be the faults of 
this little book, and doubtless they are many, 
it is the proud boast of both author and pub- 
lisher that no algebraic equation appears 
therein, and that arithmetic has been found 
sufficient for the formule contained in its 
pages. 

‘* Knowledge of the higher mathematics is 
such an invaluable aid in these processes that 
it is not surprising that those familiar with 
algebra and the differential and integral cal- 
culus should have availed themselves exten- 
sively of such an sid; it is however to be 
lamented that nearly all the text-books on 
this most important subject assume their 
readers to be proficient in mathematical 
knowledge and use mathematical symbols 
to explain or rather to disguise the most 
ordinary measurements.” 

We cannot say that we altogether agree 
with the author in this, though in the main 
he is undoubtedly correct. 

But there are many discussions in elec- 
trical science which, though they could be 
greatly simplified for the perusal of those 
like Mr. Lockwood, skilled in the details of 
the subject, are rendered far more intelligible 
to those with a less extensive acquaintance 
with the subject, by means of the higher 
mathematics. 

In a very interesting chapter on the gal- 
vanometer, the author says: ‘‘ Although the 
ordinary galvanometer is very well adapted 
to detect the presence or indicate the direc- 
tion of a current, and for some simple meas- 
urements, especially for those in which the 
deflection is not greater than fifteen or 
twenty degrees, itis not to be depended upon 
for any testing in which a greater deflection 
is produced for the following reason: That, 
when a needle is deflected, it is not in the 
same position on its coi] as when at zero; the 
greater the deflection, the further is the 
needle moved away from the position where 
its coil most powerfully influences it, and 
the nearer the needle approaches the right 
angle, at which point the coil has no influ- 
ence on it at all, the weaker does the action 
of the current become. In order to overcome 
this difficulty and for other mathematical 
reasons, galvanometers have been invented 
in which the tangent or sine of the angle of 
deflection is proportional to the strength of 
current measured.” 

The apparatus connected with the Wheat- 
stone Bridge is very expensive, and there- 
fore not in general use. An erroneous idea 
has also prevailed, says Mr. Lockwood, 
owing to the formidable display of figures 
and algebraic symbols to be found in the text- 
books when this simple apparatus and its 
uses ate being explained. Thus the bridge 
has never been in that general use in this 
country which its merits would seem to war- 
rant. 

So far as expense of apparatus is con- 
cerned, the firm of J. H. Bunnell & Co., of 
this city, have succeeded in making complete 
sets of bridge apparatus, including galvan- 
ometer and all necessary resistances at a price 
which is within the means of all electricians. 


, This firm of Bunnell & Co. would seem to 


be one of the first te recognize the fact that 


electricians are not, as a general thing, 
among the most wealthy of the land, and in- 
stead of insisting that electricians should be 
suited to the instruments they use, have very 
wisely essayed to make the instruments to 
suit the electricians or rather their purses. 

The portable bridge apparatus of the Bun- 
nell type consists of a galvanometer and sets 
of resistances arranged as a bridge system 
and a case in which both instruments may be 
placed. The galvanometer is, in the words 
of Mr. Lockwood, thus described: 

‘“‘A delicate magnetic needle is lightly 
poised in pivots and carries at right angles to 
itself a light aluminum pointer, extending on 
both sides, over a dial having a scale grad- 
uated to degrees; the needle is surrounded 
by three coils of different resistances. The 
first coil, which is adapted for use in meas- 
uring high resistances or when weak cur- 
rents are employed, is made of comparatively 
fine wire and has a resistance of seventy 
ohms. The second coil, which may be em- 
ployed with medium resistances and currents 
has a resistance of thirty ohms, and the 
third consists simply of a metal band which 
passes once or twice round the needle and 
its resistance is so small that it may be 
ignored. 

**Each coil,” says Mr. Lockwood, ‘‘may 
be used separately or they may be used in 
series so as to constitute a continuous coil of 
100 ohms.” 

The instrument itself is mounted in a brass 
case, with glass cover, and is set on a base of 
vulcanite or hard rubber which stands on 
three adjustable leveling screws. It is pro- 
vided as are a certain description of pocket 
compass, with a clamping device, by which 
the needle when not in use is held in a sta- 
tionary position so as to avoid injury. 

The chapter of Mr. Lockwood’s little 
treatise upon the comparison of different 
systems of measuring resistance and testing 
lines will be found of great interest, espe- 
cially to those connected in any way with tele- 
phonic or telegraphic experiments, for it 
may be called the summing up of the 
author’s experience. 

The first method of testing lines and 
measuring resistance he says is by the angles 
of deflection of the galvanometer needle; the 
second by matching with a differential gal- 
vanometer, the resistances to be measured 
with other and known resistances, until the 
needle of the galvanometer shows no deflec- 
tion; third, by the Wheatstone bridge or bal- 
ance. 

There are, he continues, two ways of using 
the first general method; the first of the sub- 
methods being that of substitution, the sim- 
plest plan in use, and any good galvanometer 
may be used when this plan is adopted. 

The battery and galvanometer are placed 
in circuit with the resistance which it is 
sought to measure. The amount or number 
of degrees of deflection must be carefully 
noted and then replacing by a known, an 
unknown resistance, such, for example, as a 
rheostat, in which the number of ohms must, 
of course, be adjusted until the deflection of 
the needle is the same‘as before. 

By this means the unknown resistance is 
found to be about equal to the known resist- 
ance, which has usurped its place. 

A sine or tangent galvanometer is used in 
the second of the sub-methods. The relative 
strength of the current produced by the same 
battery in two circuits; the one, of course, 
having a known resistance, the other includ- 
ing that which is to be compared. Under 
these circumstances, the author says it is 
necessary either that we know the resistance 
of the galvanometer and battery, or that 
these resistances must be so small in propor- 
tion to the remainder of the circuit that they 
can be neglected without greatly affecting 
the result. The measurements by the deflec- 
tion angles, he thinks, cannot be depended 
upon, when great accuracy is required. This 
is because of the variation of the electro- 
motive force and the internal resistance of 
the battery while the measurements are be- 
ing made. Deductions of battery and gal- 
vanometer resistances too, have to be made 
and this is apt to be somewhat bothersome. 
Such inconveniences are not found when the 
Wheatstone bridge or differential galvan- 
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ometer is in use, wnt the results are obtained 
by reason of the absence, rather than the 
of deflection. The Wheatstone 
bridge, he says, has proved in every respect 
the superior method for measuring resist- 
ance. 

Mr. Lockwood explains the reader an in- 
genious means of measuring the resistance 
of three wires without using a ground wire. 
Hlere is Ins method: Suppose three line 
wires to be running between the same termi- 
nal stations. The resistance of all of them 
can be measured without an earth wire, and 
at the same time these measurements should 
be more reliable thin were they measured as 
a grounded circuit, for the reason that errors 
arising from defective ground wires, as are | 
those also likely to come from earth currents | 


amount 


are avoided, 
ate suppose we number the three wires, 
,2and3 

In Mr. Lockwood's system, the first thing 
to do would be to join the distant ends of 
Nos. 1 and 2, and measure the loop. After 
assuming the resistance to be 4,000 ohms, 
Nos. 1 and 8 are in turn connected at the 
distant ends, 
measured is found, let us say, to have a re 
sistance of 5,000 ohms ; 2 and 3 being now 
looped, and the loop measured, we 
resistance of 8,000 ohms. From these re- 
sults it is required to get the resistance of the 
three several lines. 

‘To get the resistance of No. 1,” 
Mr. Lockwood, ‘‘ we add the first two re- 
sults together, that is, the 4,000 and the 5,000 
the sum is of course 9,000, which is 
clearly the sum of the resistance of all the 
wires, the first being doubled, it was 
measured both times. 

We now substract the third result’ from 
the sum obtained, deducting 8,000, the ce- 
sistance of the loop, composed of Nos 2 and 
and we find the remainder to be 1,000 
this, divided by 2, because No. 1 was twice 
measured, gives us 500 ohms as the resist- 
ance of No. 1. 

The 
tained ; that is, 
subtracting the second, 
by and found to be 3,500 
The resistance of No. 8 is likewise found by | 
adding the second and third results, suk- 
tracting the first from the sum and dividing 
by 2, leaving the final result 4,500 ohms, 
The calculation can be expressed in figures 
follows : 


Says 


obms ; 


as 


» 
eo 


resistance of No, 2 is similarly ob- 
by adding the first and third 
result, 
is ohm-. 


two ; 


ae 
Resistance of No 1 
o 4,000-45,000 — 8,000 500 
» 
Resistance of No. 2 
4,000 + 8,000--5.000 5 sg 
2 
Resistance of No. 3 
5,000 + 8,00)—4 009 _ 4 54 
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In order to locate a bad joint or other de- 
fective point, producing a high resistance in 
a line circuil, short and intelligent directions 
by the author. He assumes for 
purposes of illustration a line whose resist- 
ance when in good working order is known 
to be about 3,009 ohms, but which owing to 


ure given 


a bad or unsoldered joint, (supposed) loose 
connections or four terminal 
vround a resistance of 10,000 ohms. 
Following is the process of correcting defect 


instrument 
shows 


in line : 

**Attach a ground wire to the middle of 
the line, and with the distant end open 
measure to the middle. If the bulk of the 
resistance is still in the half of the line 
measured the defect is between the middle of 
the line and the testing station ; pow have 
the ground wire moved to the middle of the 
half measured, and make a third test, and so 
ov until the trouble is passed and the meas- 
ured resistance makes a sudden fal) from the 
last one; when this occurs, the defect is 
located between the last two measurements. 
If, on the contrary, on making the first test 
with the middle ef the line grounded, the 
resistance falls to such an amount as half of 
the line would normally possess, the defect 
is evidently in the open half of the line, 
beyond the nriddle ground wire, and must be 
followed up until it appears on the testing 
side of the temporary ground once more. 


and the second loop being | 


find a | 


and dividing | « 


Then it is located between the last two 
temporary terminals.” 
Mr. Lockwood closes his very interesting 


the resistance of an electric light by 
Wheatstone bridge apparatus, or by the use 
of a tangent galvanometer. 

In dealing with such currents 
|used in electric lighting, galvanome’ers of 
| very low resistance should be employed and 
|rheostats and resistance coils composed of 
| very large wire ; indeed, insome as the 
it is convenient to use 
| resistances of other material, such as carbon 
| for instance. 





cases, 
jauthor points out, 


advantage to insert a relay in the cross 
| wire—instead of firs’ using a galvanometer— 
| until the balance is so nearly established that 
the magnet does not seem to be 
Even a fine wire g:lvanometer may then be 
safely substituted, and the measuremeut 
may be concluded more accurately ; caleu- 
| lating the re-ult by proportion the same as in 
|the measurement of any other 
| The use of a polarized relay will not only 
| detect the passage of a current in the cross- 
but also its direction. 


wire, 

| =P: 
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descent Electric Lights, with Particular Ref- 
erence to the Edison Lamps, at the Paris 
Exhibition,” 
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‘*The Economy of the Electric Light by In- 
candescence,” by John W. Howell, and on 
the ‘‘ Steadiness of the Electric Current,” by 
C. W. Siemens. Preface —Since the success- 





steady light of low 


| widely known, 


intensity have become | 
a large number of systems | 


;; have been brought forward by different in- | 


ventors. The public interest in the growth | 
of these inventions affords a sufficient ex- | 
| planation of the appearance of an essay like | 
| the present. The relative value of different | 
}systems of lighting for interiors, in regard 
especially to economy of outfit and subse 
jae “ut power to maintain, will soon demand 
the attention of all residents of large towns. 
Appended to the review by Compte du Moncel 
of the results of international electrical ex- 
hibition are three essays, recently published 
\in the Engincering Magazine, one on ** Econ- 
jomy of Electric Lighting,” by Mr. Howell, 
;of Stevens Institute, and another on ‘* The 
| Dynamo Electric Current,” by Dr. C. Wil- 
‘liam Siemens, and a third by W. 
on the results of the Paris Exhibition. 
one volume, 8vo, cloth extra, 169 pages, 
| illustrations, $2.59. *‘ Electric Lighting by 
| Incandescence, and its Application to In- 
terior Illuminations,” a practical treatise, 
by Wm. Edward Sawyer. Contents: Iutro- 
ductory—Chapter I, Generators of Elec- 
tricity. Chapter II. Generators of the | 
Gramme Type. Chapter ITI, Generators of | 
the New Siemens Type. Chapter 1V, In- 
candescent Lamps. Chapter V, Carbons for 
Incandescent Lighting. 
VII, New Forms of Lamps. Chapter VIII, 
Preservation of [Incandescent Carbons, Chap- 
ter IX, Division of Current and 
Chapter X, Regulators and Switches. 
ter XI, General Distribution. 
Commercial Aspects. D. 
Publisher, 23 Murray and 27 Warren streets, 
New York. Copies sent by mail, post-paid, 
on.receipt of price. 





} 
| 
| 


Chap- 
Chapter XII, 
Van Nostrand, 


>> 


ELECTRICAL INVENTIONS. 


Over Thirteen Hundred Patents for New 
Instruments Granted Last Year. 


THE PROGRESS OF IMPROVEMENT IN 
DIRECTION—THE PRINCIPAL 


THIS 
INVENTORS. 


Thousands ef men are devoting themselves 
to the investigation of the phenomena of 
electricity. In the whole field of scientific 
research, discovery, and invention, there is 
no subject more fascinating, and nove so full 


electricity. ‘The progress that has been made 
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as those | 


It has, he says been found of | 


affected. | 


resistance. | 


by Compte Th. Du Moncel and | 


ful experiments of Edison in maintaining a | 


H. Preece, | 
Also | 
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Chapters VI and} 


Light. | 


of promise of pecuniary reward as that of | jected to a careful examination, and cases 
that are reported upon adversely oftentimes 


are asource of almost endless dispute, appeals 


in this field during the past few years has' 
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= seen: as everybody 
nowhere is this fact better illustrated than in 
|the work of the electrical division of the| 


the period of a few years to become the most | 
|important in many respects in the whole 
| office. 
Mr. C. J. Kintner, chief examiner, has pre- | 
| pared a classified statement showing the work | 
|of the electrical division since its organiza- | 
|tion which is given below. The summary 
will be found to be of great interest not only 
to inventors, but to tbe public as well, in| 
showing the special directions inquiry has| 
been and is being turned. The summary is | 
jin a great degree self-explanatory: 
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to electricity. hed ee & 
sss 
BG Le 

yi Ree rer 17 1 7 95 
Alarms, burglar Pdatvardate 80 15 8 103] 
Annunciators....... 89 10 9 108) 

| Applications, yen: ral 31 18 23 = 72] 
| Applications, tools and 
eee 58 8 18 84! 
Batteries, galvanic. . 155 18 25 198) 
| Batteries, secondary... .. 4 2 82 58) 
Batteries, secondary ap- | 
PCIE «oa swioe sivie'es 3 17°12 382 
Batteries, thermal... ... ... $3 2 35 
ae eee 37 2 4 43 | 
| Boat steering...... 15 5 6 C1 2) 
Car brakes..... sisvecet OO) BO) SBT 
Circuit clo-ers.......... 88 8 5 41] 
CR nies ness e0saees 4 6 21 70 
| Condensers............- Dia. 1 6} 

| Conductors... . . 149 45 72 266 | 
|Connectors ........ Kes) 6 13 50) 
| Dental instruments..... 2 2 1 2 
Electrolysis ........... 192 7 6 205) 
Electro-magnets ....... 39 5 #1 45 
Exploding. 39,, 2 ....| 41] 
| Friction generators. ..... a 3B 15) 
Gas lighting............ 156 19 14 189} 
Heaters.......... 6 2 2 10) 
| Incrustation. ...... . ee ee 
| ee err 39 14 10 63) 
Induction coils......... __ ARRP 4 37 
NS eT ree 107 5 8 120 
aoe oon BO 8 60 
Lightning arresters. 8 7% 11) 26 
| Lightning rods. 154 8 9 171 
| Lights—arc .... ....... 94 102 131 327 
| Lights--ine candescent . 54 72 92 218) 
| Lights—system and ap- 

phiances. . iv, woeences| Ge Sa, ae ee 

| Locomotion...... See $$ & @ H 
| Magnetic locks......... 10.... 4 14 
| Magneto-electric........ 87 64 107 258 

| Magnetro-electric hand 

eee 3% 8 7 40 
gO ay ere re 11 «10 5 26 
Morse registers ........ 2... 4 24 
nr it 116 11 2% 182 
Music playing. . 8 1 9 

| Railway signals... . 139 28 39 206 
Recorders............+ 28 8 10 46 
See aeer 68 14 73 155 
Relays and sounders.... 112 25 8 145 
GDGRIGTS 6... 6s:.020 000 --, 30 2 2 84 
EN 56. 5.2:0 Boas vows 6 11 3 10 
GRREMLOES, «5 «035s v0.00 38 10 12 60 
PREMIO 5. 0550:<; 00.0 sc'v'e's 32. 024«8, «11 ~=«<Ssl 
Telegraph poles........ 2 2, 1 2 
Telegraphs. Co itamasiees 46 5 3 54 
automatic. 111 10) 8 129 

: __ eres as)....1 1 294 
} 35 duplex.....-. 61 16 10 87 
| ae dynamo..... 8} 1) 8 12 
e fire ........| 140) 18) 23 176 

i multiplex .. 7 & tf 

= perforating.. 26.... 7 38 

e printing.... 191 8 18 217 

os quadruplex. 19, 10 38 8 

a railway car. 22 4 15 41 

| Tel ephonic tele’ pas, ¢ calls 61 33 13 107 
| details . : 7 5 3 15 
‘* electric... .. 102 50 38 185 

— ee 66 26 16 108 

‘* mechanical...... 22; 10 13 45 

** radiophones. . ee 6 

pe 80, 1 2 38 
| ‘ yelays&repeaters 4 7 1, 12 
| ** SYGbOMS......... 1038 72 «78 258 
| Therapeutics, baths..... 33.06O« 87 
ia bodywear. 70 11 3 84 
4 electrodes. 17 1 £4 22 
Thermostats........ ne oj ee 8 42 
| Tranemitters............ 37 BCS C48 
| Underground lines...... 52 33 78 163 
eee yp aes 3852 1019 1329 6220 


The above only presents a part of the work 
lof this single division, however, as letters 
| patent are not issued to more than fifiy per 
‘cent. of the applicants. Every one of the 


|rejected or passed over applications is sub- 





| thousand applications were filed. 


Edison 


sadiend ne taken from the lowest to the tates 


authority in the office. There have been in 
tbe past ten years not less than twelve 


little book with the directions for measuring | Patent Office. From nothing it has grown in | thousand applications for electrical patents 


| filed in the Patent Oftice, and the number is 
constantly increasing. Last year nearly three 
Next 
year the number is expected to reach four 
thousand. Following is a list of the more 
prolific inventors, and the numer of patents 


| granted each from July, 1852, to July, 1883: 


=o pee Pa my afer ah a a ane aera es Ma ayy" 109 

EE ota cae cera diese ¢ C35 56 
DI tartan ore se eres 23 
IN osc seyre cre 6 Gress acest 0070 i) 
Die aS Sasi are ae 13 
FS os. ce ccrsscew ss cares 12 
eo phinny eae en ace eee 11 
|) ARN EE ah ee ie pre ares ati saben am A 11 
eee Ag Aephag  cthe 5:i8 10 
SII a Necca ocd ox Gren sreasiares inate 9 
SENS SoU hk nantes eevee owseww es 9 
Jf a eee 6 
Maxie... 6. Veen deme este ae 6 
RAUNT Ms ooo sis eso wtins wine 8 
Finney...... > 11 
MN china weenie eaweeuts 9 
Peck & Chapman........ 8 
DN So lesen gases w dqnesduesee = 7 
PIN ooo aw oestans s ctoveaese eee sscne as 7 


NEW PATENTS—ELECTRICAL—1883. 


INDEX OF INVENTIONS FOR WHICH LETTERS 


PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING OCTOBER 
9, 1883. 

286,181 clock : 


Secondary electric Augustus 58. 


| Craae, Newark, N. J. 


Herbert 
assignor to Holmes, 


286,220 Insulating electrical conductors ; 
0, Phillips, Waterbury, Conn., 
Booth & Hayden, same place. 

286,241 Dynamo electric machine ; 
Van Choate, New York, N. Y. 

286,242 Dynamo electric machine; 

Van Choate, New York, N. Y. 

286,247 Armature for dynamo electric machines ; 
Townsend Wolcott, New York, N. Y. 

286,259 Process of forming electrodes for second- 
ary batteries ; Charles F. Brush, Cleveland, Ohio. 

286,268 Electric signal for railway trains; Ed- 
ward R E. Cowell, Detroit, Mich., assignor to him- 
self, Lewis Mann, E. C. Brown, and Robert Miller, 
same place. 

286,273 Electrical synchronous movement ; 


Sylvanus F. 


Sylvanus F. 


Pat- 


| rick B. Delany, New York, N. Y., assignor to the 
| Standard Electric Manufacturing Co., 


same place. 

286,274 Electrical synchronous movement; Pat- 
rick B. Delany, New York, N. Y., assignor to the 
Standard Electric Manufacturing Co , same place. 

286,275 Electrical syncbronous movement; Pat- 
rick B. Delany, New York, N. Y , assignor to the 
Standard Electric Manufacturing Co., same place 

286,276 Electrical synchronous movement: Pat- 
rick B. Delany, New York, N. Y., assignor to the 
Standard Electric Manufacturing Co., same place. 

286,277 Electrical synchronous movement; Pat- 
rick B. Delany, New York, N. Y., assignor to the 
Standard Electric Manufacturing Co., same place. 

266,278 Electrical synchronous movement; Pat- 
rick B. Delany. New York, N. Y., assignor to the 
Standard Electric Manufacturing Co., same place. 

286,279 Duplex telegraphy; Patrick B. Delany, 
New York, N Y., assignor to the Standard Electric 
Manufacturing Co., same place 

286,280 Telegraph apparatus; Patrick B. Delany, 
New York, N. Y., assignor to the Standard Electric 
Manufacturing Co., same place. 

286,281 Electrical synchronous mechanism ; Pat 
rick B. Delany. New York, N. Y., assignor to the 
Standard Electric Manufacturing Co., same place. 

286,282 Telegraphy; Patrick B. Delany, New 
York, N. Y., assignor to the Standard Electric 
Manufacturing Co., same place 

286,350 Electrical stand lamp; Jonathan H. Vail, 
New York, N. Y., assignor to Bergmann & Co, 
same place. 


286,397 Post for electric conductors; J. Allen 
Devlin, Philadelphia, Pa. 
286,414 Dynamo electric machine; Geo. W 


Fuller, Norwich, Conn. 


286,415 Armature for dynamo electric machines ; 
Geo. W. Fuller, Norwich, Conn. 
286,416 Dynamo electric machine; Geo. W. 


Fuller, Norwich, Conn. 

286,437 Support for electric wires and lamps; 
James V. Hirley. Cincinnati, Ohio. 

286,445 Electric meter; Warren 8S. Johnson, 
Whitewater. Wis., assignor of one-half to William 
Plankinton, Milwaukee, Wis. 

286,481 Electric gas-lighter; Theo. H. Parker, 
Boston, Mass., assignor of one-half to Charles E. 
and Frank Fuller, same place. 

286.497 Magneto generator of electricity ; James 
B. Stabler, Sandy Spring, Md 

286,529 Combined cali-beil and fire-alarm system ; 
Charles E. Buell, New Haven, Conn. 

286,566 Protecting device for bank safes; Alvah 
Wiswall, Cincinnati, Ohio, assignor of one-half to 
Matthew Britton, same place. 
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Telephone Stock Quotations. 





American Be]l Telephone Company..... 209 

Bay State Telephone Company.......... 123 

Central New York Telephone and Tele- 
Pe eee - 101 


Boston and Northern Telephone Com- 
pany 
Empire State Telephone and Telegraph 
Company 
Granite State Telephone Company...... 95 
Hudson River Telephone and Telegraph 
Company . ood ee vhl® 
Long Island and New Jersey Telephone 
Es vn ne tn bo cncrenemscwe wees 
Mexican Telephone Company... ....... 
National Bell Telephone Company of 


100 


MED cocoa ctieccen Te oe ee 90 
New York and Pennsylvania Telephone 

a eee oe ee 100 
Northwestern Telephone Company... ....100 
Southwestern Telephone Company.... . 68 


Suburban Telephone Company.......... : 
Southern Bell Telephone and Telegraph 


oo eee) eae ee ae ee Ae 125 
Tropical Telephone Company........... 3 
Central Union Telephone Company.. 100 
Iowa Union - = 100 
Missouri and Kansas Telephone Co...... 90 


United Telephone Company (Kansas and 
PN 56556485: snauadwanaseerios . 89 


Bell Telephone Company, of Missouri. . . 165 
Wiscunsin Telephone Company......... 125 
Cumberland Telephone Company.. ..... 100 
Great Southern Telephone Company... .100 
Michigan Telephone Company......... 115 
Chicago Telephone Company ....... . .290 
Erie Telephone Company ............. 59 
—_—-—- 


We shall give a full and descriptive ac- 
count of the Cincinnati Telephone Conven- 
tion in our next edition, which will be of 
more than ordinary interest to our telephone 
friends, 





——_*4+ 


A license was issued on the 1st inst. to the 
Globe Electric Light and Power Company, 
Chicago, capital $600,000; incorporators, 
J. F. Rhodes, James L. Gage, and Francis 
E. Morse. A certificate of change of capital 
stock from $10,000 to $20,000 was filed by 
the Forest City Electric Light and Power 
Company, of Rockford. 


——-+-+—___ 


River Street, Near Lloyd. 





New Haven, Cr., Sept. 29th, 1883. 
Though on the 2d instant my works were 
destroyed by fire, yet I am pleased to inform 
my patrons and public generally, that I am 
now again in condition to receive orders, and 
with increased facilities, to execute them 
promptly. 
Respectfully yours, 
Joun Apt, 
Builder of Hardware Manufacturing 
Machinery. 
—— 


BUSINESS NOTICES. 





SITUATION WANTED—By a young lady in 
a telephone exchange ; has had three years’ 
experience in the business, and is thoroughly 
well posted. Address Lock Box 22, Schoharie, 
B. . 


For SALE—United States and Canadian 
rights in an arc lamp; inventor de-ires to sell 
his patents outright for a moderate sum. Ad- 
dress ‘‘Arc Lamp,” P. O. Box 8829, New York 
City. 


A. mechanical and electrical engineer, 
graduate of the United States Naval Academy, 
desires an engagement; highest testimonials. 
Address G. 8., 25 Bowdoin street, Boston, 
Mass. 


SPECIMEN Copres—of Newspapers and 
Magazines. For 10 cents I will send you five 
specimen copies (all different kinds) and a 
catalogue of 1,000 newspapers and maga- 
zines, telling how and where to get theni. 
(tS Agents wanted. Address Excelsior 
Newspaper Agency, Medina, Orleans Co,, 
New York. 





NOW READY. 





Electrical Measurement, 








The Galvanometer and 
Its Uses. 











BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large clear 
type, and fully illustrated with diagrams of 
connections, engravings of apparatus, 
ete. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Telegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 
"Electrical Measurement = Galvanometer,” 


It is the only book which EXPLAINS in PLAIN ENG 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


witn all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica; 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi. 
cally make electrical measurements without difficulty, and 
especially without “ doing” sums in algebra. 





PUBLISHED BY 


J. H. BUNNELL & CO. 


112 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE SENT. 





H, McGonecat. Ss. D. Lake, 


NeGONGTAL c LAM 


ELECTRICIANS, 
TELEGRAPH ENGINEERS 
AND CONTRACTORS, 


Organize, Construct and Equip District Telegraph 
Coapenien, build Railroad or Private Telegraph 
ines. 


TEMPLE COURT, 
5 BEEKMAN ST., 


New York. 























Room 285, 

We beg to call your attention to the fact 
that we are prepared to furnish—AT BOT- 
TOM FIGURES — goods and _ necessary 
supplies to District Telegraph Companies. 

We supply competent men as Superinten- 
dents, 5 3 Mag Clerks and Linemen for 
District Telegraph and Telephone Companies. 

All kinds of Wire, Cables, Registers- 
SINGLE AND DOUBLE PEN — Relays, 
Bells and Switches, Signal Boxes—FROM 
ONE TO ELEVEN CALLS—Messengers’ 
Uniforms, Caps, etc. Record of Call Books, 
Subscribers’ Codeent, Messengers’ Tickets, 
Instrument Backboards, Cleats, Insulators, 
Batteries, Blocks, Hooks and Telegraph 
Supplies generally. 

Ruwper Tarps, superior to all others, for 
DISTRICT TELEGRAPH, TELEPHONE, Bt RGLAR 
ALARMS AND ELECTRIC LIGHT purposes. 

We also execute commissions with care 
and fidelity. Telegraph and Ti lephone 
stocks bought and sold on commission. 
Telephone and District Telegraph territory 
bought and sold. Correspondence solicited. 
Information and advice free. 

ELECTRIC LICHT AT BOTTOM FICURES. 

Two Telephone Companies earning large dividends 
and susceptible of further development, for sale, 

Respectfully yours, 


McCONECAL & LAKE. 





FURNISHES THE 
ONLY PERFECT, AUTOMATIC, SELF-REGULATING SY38- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLLD. 


In all desirable qualities of ELecrric Arc Lieuts the THOMSON-HOUSTON SYSTEM 


has no equal, 


The lights are superior in color and s‘eadiness, and the entire apparatus is more 


economical, efficient and safe, more easily managed, and less liable to derangement than any other 


Principal Office, 131 Devonshire St., Boston, Mass. 


PEVEAR, President. 


H. A. 
C. A, COFFIN, Vice-President 


8S. A. BARTON, Treas. a.id Manager. 
J.J. SKINNER, Secretary 


Kk. THOMSON, Electrician. 
E. J. HOUSTON, Consult’g Klectrician 


DIRECTORS: 


H. A. PEVEAR, 
C. A, COFFIN, 


B. F. SPINNEY, 
J.N SMITH, 


8. A. BARTON, 
E. THOMSON 


New Illustrated Pamphlet will be sent on application. 





The Wright Patent Cable Clip. 


This is the most economical and easily-applied 
device for suspending aerial cables. It is very 
light and strong, and will not rust. The clip is 
used extensively, and is highly recommended by 
the management of the Boston, Providence, Wash- 
ington, and other telephone companies in this 
country and Canada. The gain in time of workmen 
in putting up cables will save more than the cost 


The Howard Safety Appliance (Patented. ) 

This device comprises a lightning arrester, cut 
out, and fusible wire, in a compact form, to be 
laced outside of the house or place of business of 
he subscriber; the electric current, by means of 
an arm extending inside of the building, being en- 
tirely cut off from the interior at the will of the 
subscriber, while fusible wires afford additional 
protection when the instrument is in circuit 
should an excessive charge, as from electric light 
currents, be accidentally thrown upon the tele- 
phone line. The advantages of this device are too 
obvious to need further comment. It is in success- 
fuluse in Providence and otherfexchanges, and is in 
increasing demand wherever it has been introduced. 


The Breckenridge Jack (Patented.) 

This isa device for looping in the Central Office 
telephone without breaking circuit, or in any way 
interfering with the free conversation of subscrib- 
ers who may be using the line The central tele- 
phone office in Providence has used this device in 
ten to all others. Two years’ experience 

as proved its perfect reliability and adaptation to 
any of the wants, in this respect, of a large tele- 
phone exchange. It is in use in some fifteen or 
twenty exchanges in the country, and is recom- 
mended by all who are familiar with it. 


The Providence Switchboard (Patented. ) 

This is the new style of switchboard, invented by 
Mr. Breckenridge, of the Providence company, 
which is used exclusively in the Providence central 
office, where there are over eighteen hundred sub- 
scribers’ linesin one room. It admits of expansion 
to accommodate at least three thousand subscrib- 
ers’ lines in one room. It is the most compact 
switchboard of its kind yet invented. It brings all 
the working parts within reach of the operator 
without stretching, and. all the connecting wires 
and points being encased in rubber, has practically 
no leakage or induction. It has been found indis- 
pensable to quick and economical work in a large 
central office. It is the only switch which can_be 
used advantageously for metallic circuits. The 
Worcester office has n equipped with this board, 
and switches for Springfield office are now being 
made. Every large exchange should examine this 
switchboard thoroughly before making a choice in 
this respect. 


Rhode Island Telephone & Electric Co., 
PROVIDENCE, PF. I. 





JsosT PUBLISHED. 
Fully Illustrated, Price, $3.00, 


PHILIP REIS: 


Inventor of the Telephone, 


A Biographical Sketch, with documentary testi- 
mony, translations of the original papers of the 
Inventor and contemporary publications. By 
SILVANUS P. THOMPSON. 


Catalogue of Electrical Books free on application. 


E. & F. N. SPON, 


388 MURRAY STREET, NEW YORK, 





CHARLES E. rOsSTER. 
vate Examiner in charge 


I 
RANK L. FREEMAN, ) of Class Electricity 
( Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


AND 


COUNSELORS IN PATENT CAUSES, 


Mechanical and Electrical Experts 
WASHINGTON, D. C. 


OrFices: 93: F StREsT. 


HAINES BROS., 
Promoters and Broker's 


55 BROADWAY, N. Y. 








Electrical Stocks a Specialty. 


NEARLY READY. 
BRLECTRICITY 


In Theory and Practice, 
Or the Elements of Electrical Enotnetine 
Lieut. BRADLEY A. FISKE, U.$.N. 


Svo, Cloth, 180 Illustrations. 


D. VAN NOSTRAND, Publisher. 


rd 








23 Murray and Warren S rects, NEW YORK, 


Complete Catalogue of Electrical Books will be 
any address on application 


AINK & LADD 
PAINE & LADD, 
HALBERT E. PAINE, Late Commissioner 
Patents. STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. Cc. 


LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks 


Bought and Sold on Commission, 


ta GLODE-PUSE SUTTONS 


sent to 








of 











and 


These buttons are carefully made 
finely finished, with polished Cocoa-wood 
Pushes and best quality of springs. We are 
now prepared to supply the Trade at the fol 
lowing low prices: 
Ash, Maple, Walnut, Cherry and 
Gum-wood Buttons, per gross, $21.60 
Ebonized Wood & Maho. any.‘ 23.04 
Rosewood, se 28,80 
We will send by mail, post paid, on receipt of 
$1.30, a samp’e box containing one of each of 
the above mentioned Push Buttons, 
We have also on hand the lirgest assort 
ment of 
ELECTRIC BELLS, 
ANNUNCIATORS, 
BURGLAR ALARMS, 
and ELECTRIC BELL 
HANGERS’ MATERIAL 
in the world, which we offer tu the Trade on 
Liberal Terms. 


L. 6. TILLOTSON & C0., 


Manufacturers and Dealers in 


Telograph, Telephone and Electrical Supplies 


of Every Description, 


5 & 7 DEY ST., NEW YORK, 
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THE CARY 


TELEPHONE SIGNAL 


AN INDIVIDUAL CALL FOR CIRCUIT LINES, 


Manufactured under James H. Cary’s Patents, 
and authorized by the 


AMERICAN BELL TELEPHONE C0., 


To be-used only with its Telephones. 





Furnished by the 
CARY TELEPHONE SIGNAL GO. 
OFFICE ADVERTISER BUILDING, 
246 Washington St., Boston, Mass. 


John P, Gale, President, 

Frederick Taylor, Treasure 

James H., Cary, Electrician. General Agent. 
fh 


PENCERIAN 


Extra Black, Blue Black, and 
Copying, all ot superior qua- 
lity, claiming Special ex- 
cellence in the essentials of 
Fluidity, Color and Due 
rability. Circulars free, 


fvison, Blakeman, Taylor & Co., N. Y. 


GEO. H. CARY, 


























LYNCH & BANTA, 
98 WASHINGTON ST., CHICAGO, 


—DEALERS }N— 


TELEGRAPH 


AND 


TELEPHONE POLES. 


my 





BHDLECTRICAL REV THEW - 


VIADUCT MANUFACTURING COMPANY 


oF BA UTIMORE orwTyw. 
Works: Relay Station, B. & 0. R. R. Office: Chamber of Commerce, Room 29 and 31. 


This commanr. in connection with its present affairs, will continue the business of the late firm of DAVIS & WATTS, to which it has succeeded ; 
the latter firm having dissolved, and Mr. Augustus G. Davis, its seniomsmember, having assumed its entire assets and liabilities. 


_._ Mr. Davis has transferred to this Company (of which he is President) all interests of whatever nature heretofore pertaining to Davis & Watts, and 
will henceforth give his personal supervision to the manufacture of 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Having increased facilities and ample capital, we will carry a large stock of 
TELEPHONE, TELECRAPH, ELECTRIC LICHT AND AMERICAN DISTRICT SUPPLIES 


of all kinds. Our Works are on the Patapsco River, at the Relay Station,B. & O.R.R.,with an abundance of water-power. We carry continually a large 
stock of CROSS-ARMS, PINS, BRACKETS, INSULATORS and WIRE (both Line, Office and Electric Light) and our prices will be found most reasonable. 


We solicit a continuation of the favors heretofore extended by customers to the late firm of Davis & Watts, in the assurance that we can, and 
will make it to their advantage. We have in preparation a new illustrated catalogue, which, when ready, we shall be pleased to furnish. 


VIADUCT MANUFACTURING COMPANY. DAVIS, President. 


STANDARD ELECTRICAL WORKS, 


MANUFACTURERS OF 


TELEGRAPH & TELEPHONE INSTRUMENTS 


LARGE STOCK ON HAND OF 
LINE WIRE (all sizes), ELECTRIC LIGHT WIRE (all sizes), CARBONS, 
&c., &c., OFFICE WIRE AND SUPPLIES, LECLANCHE 
AND OTHER BATTERIES. 


Special facilities or mannfactoring PINS & BRACKETS, very low prices for car-load lots. 


MANUFACTURING LICENSEES 
AMERICAN BELL TELEPHONE COMPANY. 


Send for illustrated Catalogue and special prices. 


STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO, U.S. A. 


B.. October 18, 1883 
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A. G. 





OF 





THE KERNER STYLOGRAPHIC PEN. 





Made of the best materials throughout, and the only Pen in the World with the Flexible Air Tube which insures Perfect Satisfaction 
FOR SALE BY ALL DEALERS. 


THE KERNER STYLOGRAPHIC PEN CO,, 25 BOND STREET, NEW YORK. 





S. W. FRENCH, 


W. C. DEWEY, 
President. 


Treasurer. 


FRANK F. BULLARD, 
Gen’! Manager. 





” WAAKOCTPMPOBAHHBIE KATAAOF MA. 
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IN FIRST CLASS STYLE AND WITH Df 















Binders for the Electrical Review. 








We are now prepared to furnish for the 
convenience of subscribers to the REvIEW 
one of the latest improved self-binders. The 
binders are of the exact size of the paper, 
and each issue as received can be filed in it 
without trouble. 


manently fastened in a moment, making ir 
appearance a volume almost as durable as 
one especially bound. The binier will be 
seat, postage prepaid, to any part of the 
United States on receipt of $1.00. Address, 


Delano & Company, P. O. Box, 3829, 28 


Park Row, New York. 


When the volume is com- | 
plete at the end of the year, it can be per- | 





0.W MADDAUS aif 
ITE WW LONE KET 


PARK ROW NEW YORK=: 


TELEPHONE WIRE, 


Of Best Quality Galvanized Steel, 


ALWAYS IN STOCK, 


| AT LOWEST PRICE. 


| 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 














CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


@ QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


Testimonials of same furnished if required, Line Men have less trouble with our Wire than 


When you are ready to buy please send 


for our latest quotations, 


L. G. TILLOTSON & C0., 


DEALERS IN 


Telegraph i Telephon 


—SUPPLIES— 


with any other make. Put up in Half Mile Lengths. 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, in thousandths parts of an inch, 


OF EVERY DESCRIPTION, No. 4—.225 No. 7—.177 No. 10—.1385 No. 13—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 





Sia7 Dez Sz. 
NEW YORK. 


Estimates on complete equipment of Private Lines furnished on application. Correspondence solicited, 


New York Office, 20 Cliff Street. 
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The Coe Brass Mig.Co, WATTS, CAMPBELL & co,"=y'4"* 





MANUFACTURERS OF 
MANUFACTURERS OF 


BRASS, | 
Copper Gorman Silver, 


SHEETS, ROLLS, PLATES, ™ 
WIRE, RODS & BLANKS 
OR SHELLS, » Non-Con ing or Compound 


CruM Ft 


IN FULL VARIETY. 


Sizes varying from 30 to 2000 H P. 


sm. _ Preferred above all others by 
the United States and Brush 








larity of renee and economy 


Balas or Vertical, Di Direct Aeine @ or Pant Condensi 





Electric Lighting Co.’s for regu- | 





Pure Lake Superior Copper Wire SEND FOR crrouLaR. 
apne Holmes, Booth and Haydens, 
BATTERY ZINCS. 


TORRINGTON, Litchfield Co., 


CONN., U. S&S. A. 


MANUFACTURERS OF 


FIREPROOF ELECTRIC LIGHT WIRE, 


From Pure Lake — Copper. Shien Guaranteed. 





THE PAYNE 
Single and Double Valre — — 


PATENT 


“K. K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 
49 CHAMBERS STREET, NEW YORK; 





~~ 
Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by any other engine in the market. For 
sale by E. P. Hampc on & Co., 86 Cortlandt St., N.Y., 
_ Clark & Co., Bosto n, Ma ss. Write forC ireular 
». 36. B.W. Pz 1yne & sc ons, Box 1450,Corning,N.Y- 


WORKS AT WATERBURY, CONN. 


18 FEDERAL STREET, BOSTON. 





a BAW) == BO eS ACo. 


—> 


~ Daveno lea Irie} ach mes. | 


st Fitehburg 


LECLANCHE, jg 








RALPH BAGALEY, 
Secretary and Treasurer. 


GEORGE WESTINGHOUSE, Jr., 
President. 


TE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


Superintendent. 






OF ANY MAKE 


ALSO 


Inienendent Engines 


For a. ‘iving by mn” 
Counter-Shafting. 


a eae {> ___ 


—2— 3 \ By \ og 


=e 





Send or LNustrated 


Size of Jar, 6x4} inches. 


Prism Battery, Cuaighee 


THE WESTINGHOUSE MACHINE COMPANY, 
Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, | Ill. 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
Or THE WORLD. 


Over 500,000 cells noW in use in the United States and 
1,000,000 in Europe. 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. | 


Beware of Infringements and Cheap Imitations. 


LECLANCHE BATTERY CO. 


149 W. 18th St, N. Y,, or 
L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N. Y. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 


291 BROADWAY, 
NEW YORK. 





IMPORTERS OF DIAMONDS, 





PLATINUM 





Dental, and Laboratory purposes. 


Victor Bishop & Co., 


No, 38 MAIDEN LANE, NEW YORK. 





ESTABLISHF®™ 182” 


H. H. WESTINGHOUSE, 


For Electric Lighting, Ww. 


VICTOR BISHOP & co., 


For all Manufacturing, Chemical, Electrical, 


15 


Hlectric Light Apparatus 


—AND— 


Improved Grliss ELECTRICAL INSTRUMENTS 


Of Every Description 
BUILT BY DAY OR CONTRACT, 


Have had five years’ experience building Electrie¢ 
Light Apparatus. Facilities for making complete 
| apparatus for 50 Are Lights a day, Everything 
on the INTERCHANCEABLE system. 


“wenty years’ experience designing and building 


nade 


3pecial and Labor-Saving Machinery. Estimates 


given. Correspondence solicited. 


JAMES BRADY, 


(Suc’R To Brapy Mrse. Co.) 


| 257 and 259 WATER STREET, 
BROOKLYN, N. Y. 





—— STEEL 


AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands. 
| 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 





Cc. P. HAUCHIAN, 
Superintendent, 


|S. H. KOHN, 
Proprietor. 





ESTABLISHED 1864. 


WILLIAM A.HARRIS 


MANUFACTURER OF 


Dynamo Electric Machines HARRIS-CORLISS 


STEAM ENGINES 


ith Harris’ Patented Improvements 
ALSO 


Light & Heavy Iron Castings, 
PROVIDENCE, R. I. 
CAS 


- 0 T T 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When Stopped all Expense Ceases. 


" Works without 
\ boiler, steam, coal, 
ashes or attend- 
ance. Successfully 
adapted instead of 
—@ steam power in all 
industries and of- 
fers special advan- 
tages for running 
= py ~* — 9 
x” Telegrap 
aol tions wate Lighting purposes. seed 


Built in Sizes of 1,2, 4, 7,10, 15425 ind. H. P. 


‘SCHLEICHER, SCHUMM & CO. 


N.E. cor. 33d & Walnut, Phila. 
| Branch Office 











: 214 Randolph Street, Chicago. 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical A paratus. 
Crucibles, Vessels, &c., Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 
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ALFRED F. MOORE, AMERICAN THE T : 


Insulated Wire, ELECTRICAL WORKS LAW BATTERY, 


FOR— (F — . 
Telephone, Telegraph and Electric Light, ~— F, PHILLIPS. 


OF FiGe, LINE, MANUFACTURERS OF 
= PATENT FINISHED INSULATED 


ANNUNCIATOR WIRE, Electric Wires, 


Magnet Wire and Flexible Cordage, py EPHONE, AND ELECTRIC CORDAGE 
200 & 202 N. THIRD ST. V) cTRIC LIGHT WIRE 


PHILADELPHIA, PA. 
MAGNET WIRE, 


A. L. BOG ART, Patent Rubber Covered Wire, Burglar 


Alarm and Annunciator Wire, Lead- Waterbeny, Some. 
ELECTRICIAN, Encased Wire, Anti-Induction Aerial 


ng tli Acer gll lron and Brass Machine Serews 


No. 22 UNION SQUARE, N. Y., 4th Ave, Side, sitio: aut enaneone : The BEST - Cireut Battery in the © ZINC IN SHEETS AND PLATE FOR 
Patentee and Manufacturer of every variety of No. 67 STEWART STREET. World and the CHEAPEST. ELECTRICAL PURPOSES. 
Combines all the advantages of the best of 


Eleetrie fas L1ghting PROVIDENCE, R. I. the others, without any of their Serna. Parts. for Telegraph and Telephone Instruments, 
¥ Thousands sold monthly. Send for circu Da 
EUGENE F. PHILLIPS, President. lar. Manufactured and sold by the Te 


¢ - , Iron, Brass. oem or Zins. 
APPARATUS W. H. SAWYER, Sec. and Bectrician LAW TELEGRAPH (6., ’ . 
For Theatres, Churches, Public and Private Buildings. PARTRICK Wl CAR | ER, 14 O Fu lton St. : New York. gj lepertenity - pte on Ps rs a ee 


fully solicited. 














A. C. NORTHROP, 








l'he trade furnished with the most complete assortment 





f Electric Lighting Burners, inclucing Pendant, Ratchet, H ; 
\rgand, Billiard Table, Candle, Automatic, apd Vibrators, Ph iladel ph la, Pa. 5 
ilse Clough, Maxim, Pirrell Ring and Arm Burners, for MANUFACTURERS OF 


use with Machine Gas. Batteries, Primary Coils, Three 


Styles of Automatic Cut-offs, and All Supplies Necessary =~ 
in Fitting Up Buildings. All Apparatus Patented. é ep one, ts) oTap 


SS Seeee emesnene ime Telegraph Compalty 


PHOSPHOR- BRONZE Among our SPECIALTIES are the — ince és: 
TELEPHONE WIRE. i TEMPLE COURT, 


NEW YORK. 

















== TRUSTEES: 
‘ OY, 4 OB. ae _ fon. Henry Howard, Ex-Governor, R. I. Chester H. Pond, Esq., Vice-President and 
ee Not the Cheapest, but GUARANTEED THE BEST. }{on, Alexander S Rice, Ex-Governor, Mass. Secretary, The Gamewell Fire Alarm Tel- 
ombines High Electrical Conductivity and Resist- COMPLETE OUTFIT ONLY $5.00. Hon. Joseph R. Hawley, U. 8. Senator and egraph Company. : ae 
ince to Corrosion with Lightness and Tenacity Ex-Governor, Conn. John H. Seed, Esq. Wool Importer, 104 
1 ea aaa - James Hamblett, Esq., Western Union Tel. _ Reade St., N. Y. 





S j | Ty NI H Res 2 & ») o . 
Standard Sizes, 16, 17 and 18, Stubs’ Gauge, | _ The Fitch Chlorine Buttery, patented Time Service. Francis C. Spooner, Esq., Retired Merchant. 
Sept 16, 1879, acknowledged the Best Butteryin Samuel Elliott, Esq., Journalist. 
ADDRESS: use for Telephones, Annunciators, Call Bells, ete : ae 10 ler 
Price, $1.50 per cell. Liberal discount to the trade. Benjamin 8. Clark, Attorney and Counsellor. 
THE PHOSPROR-BRONZE SMELTING €0,, porte fs'Serptscer Serene the fooeraphie pro OFFICERS: 
ny | pe rfect Key ever placed before the telegraphic pro- Chester H. Pond, Esq, Diiscitee 
: , Esq., ! 


fession ; endorsed by hundreds of the most expert 


( LIMITED.) te legra hers in the country Price by pay $3.00. John H. Seed, Esq., 7'reasurer. 
The Origina ant Sounder, price $4.00 by S. Clark. Esq., Secretary. 

512 ARCH ST, PHILADELPHIA, PA. mail. Send for our catalogues and price lists. aa B. 8. Clark, sag ign = : y 
’ Correspondence soiicited This Company now own and control forty-eight United States Patents, covering every 
)wners of the United States Phosphor-Bronze feature and branch of Electric Time Service. Is prepared to furnish isolated plants for 

Patents PARTRICK & CARTER, Publie Buildings, Hotels and Residences, or complete systems for cities or towns. 

Sele Manufacturers of Phospior- br nze in the United States. | Telephone, Telegraph & Electrical Instruments CORRESPONDENCE SOLICITED. 
? and Supplies of every dest ription Any parties infringing any of the Company’s patents are respectfully notified that they will be prosecuted to the 
am , full extent of the lav 





114 SOUTH 2d ST., PHILADELPHIA, PA. 


The Bergmann & Haid Battery. 


THE GREATEST OPEN CIRCUIT BATTERY IN THE WORLD. 


have now succeeded in supplying what 

BERGMANN & CO. has been till now the GREAT DESID 
ERATUM in Telephone and all open circuit work. 

THIS BATTERY is not only the SIMPLEST, CLEANEST, most 
ECONOMICAL and most DURABLE of all, but it overcomes all the existing 
defects of the LeClanché and other forms hitherto employed. It is small, 
neat, compact and very portable. Hermetically sealed and guaranteed to form 
no gases. On this account it requires hardly any attention. It will last more 
than twice as long as any other. It is cheaper than any other. 





United 
States 
Mutual 
ACCIDENT 
Association, 
320 Broadway, 

N.Y. - 





PLACE IT IN YOUR SAFE. 


Invest $8 for $10,000 Accident Policy 
with $50 Weekly Indemnity in the 








Price, $1.20, Cor plete. 








* UNITED STATES 4 
> S 3S 
Ss Hutual Accident Association . Samples sent to Dealers and Telephone Exchanges on 
rd place it in yoursafe. Twenty-five dollars a year —_ é . : application. 
ory i aS SS Send for Circular. Liberal Discounts to Dealers. 


overtake you in the way of fatal or disabling injury, 


“yams Sie me ace“ Bapommann & G0., Electrical Works, 292 to 208 Ave. B, cor. 47th St., New York. 


charge. 
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ELE 


TEE 


CTRIGAL 


FORMERLY THE 


REVIEW of the TELEGRAPH & TELEPHONE. 


IS AN 


lisirated Weekly Journal 


ELECTRIC LICHT, 
TELEPHONE, 
TELEGRAPH 


AND NUIENTIFIG PROGRESS, 


AND Is THE ONLY JOURNAL PUBLISHED WEEKLY 
THIS COUNTRY DEVOTED STRICTLY 


rO THE ELECTRICAL INTERESTS. 


IN 


Each Edition will contain original articles 
on the latest applications of electricity, and 
a complete record of the progress made from 
day to day in the Telephone, Telegraph and 
Electric Light fields. 


What the Press Has Said of the 
Electrical Review. 





( The Woollen Manufacturer, Pittsburgh, Pa.) 

We have on our oxchange table each week 
the ELecrricat Review. To those interested in 
electrical science it is an authority. To mill owners 
who desire timely news upon the mechanical 
application of electricity to their special industries. 
especially electric lighting, it is Lavaluable. We 
callattention to this excellent paper as it is the only 
strictly independent electrical journal published on 
the broad-gauge principle in the United States. 
Nicely printed on good paper and handsomely 
illustrated, the_ proprietors deserve the success 
already attained. 





(American Machinist, New York City.) 

The EvectricaL Review is the new name of a 
handsome 16-page weekly journal, which proposes 
to deal with electric lighting, telephone, telegraph 
and electrical matters generally. The paper was 
formerly published semi-monthly under the title 
of “* Review of the Telegraph and Telephone.” In 
shortening its name and broadening its field, the 
managers show appreciation of the growing 
importance of electrical discovery, and the first 
number issued under the new auspices promises 
well for the future. The paper has been enlarged 
to sixteen pages, and the same sized page as the 
American Machinist. George Worthington continues 
in charge as editor, while Thomas H. Delano, a 
gentleman long and favorably known in newspaper 
circles, is publisher. 





(Cotton, Wool and Iron, Boston, Mass.) 

We have frequent inquiries for something 
which will keep up with the procession on electrical 
matters. If any of our readers wanta first-rate thing 
let them write fora copy of the ELectrica. Review, 
No_23 Park Row or P. O. Box 3329, New York City, 
N.Y 





(Shareho'der and Insurance Gazette, Montreal, P, Q.) 

The Evecrricat Review is the new and improved 
name of the periodical hitherto known as the 
“Rev ew of the Telegraph and Telephone.” 
old title was clumsy and inconvenient,as we pointed 
out on the appearance of the first number, and the 
change is in every sense for the better. The 
ELECTRICAL Review, under its old title, had made 
itself an authority on all matters relating to electric 
lighting, telegraphy, te ephony, etc., and already 
exhibits marked improvement in the first number 
of the new series. 









(Portland (Me.) Press, September 19, 1883.) 
The New York Evecrricat Review is the leading 
electrical newspaper in this country. 
(American Art Journal, New York City.) 


The Execrricat Review is the comprehensive 
title of a wide-awake, handsomely illustated, 
thoughtfully and intelligently edited 1€-page weekly 
that has developed from the old “ Review of the 
Telegraph and Telephone.” The publication has a 
large and rapidly-growing field in all that pertains 
to electricity, and, judging from the three numbers 
before us, the E.vectricat Review is abundantly 
able to fill it, and thus acd another popular 
candidate for public favorin class journalism. Its 
editor and publisher, Mr. George Worthington and 
Mr. Thos. H. Delano, require no introduction to the 
newspaper world, both having an experience that 
augurs well for the success of their enterprise, 
which will be conducted upon broad cosmopolitan 
principles, 





(Norwalk (Conn.) Gazette.) 

We have in hand a copy of the ELecrricat REVIEW 
—a weekly journal of electric light, telephone, 
telegraph and scientific progress, and seems to 
embrace all that should be wanted in a journal of 
the kind. For those interested in such subjects the 
above is a valuable journal. 





(Christian Union, New York.) 

One of the handsomest of the trade journals is the 
ELecrricat Review, published by Delano & Co., 
at No. 23 Park Row, in this city. and devoted to 
the interests of the electric light, the telephone, the 
telegraph and applied science in these directions, 


The | 





BUDVEMOAD HEVInW . 
THE BISHOP 


Gutta-Percha Works, 


(SAMUEL BOARDMAN, Agent.) THEO. 


WM. H. FORBES, 
President. 





GROUND LINE 
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Le Ee 


American Bell Teleph 


N. 
Gen'l Manager. 


one Co. 


R. DRIVER, 


Ti asirer. 


VAIL, WM. 


This Company owns the Original 








Yiu 
pie 


Original and only Manufacturers in the United 
States. 


GUTTA-PERCHA INSULATED 


Submarine "Tolgraph Cable, 


50 Regular Sizes. 
One to Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 


Acrial Telegraph Cables 


Lead or Hempen Covered. 
ANTI-INDUCTION | 


Triple (Land Corand) Cal, 























as used by the Metropolitan Telephone and 
Telegraph Company. 


Torpedo Cables 


Recommended by the European and South Ameri- 
can Governments. 





No. 95 MILK STREET, 


All persons using telephones not licensed by this Company, ; 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the 
full extent of the law. 


Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrapgement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co , the Ameri 
can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
\ ne ctions on Exchanges, will plea 
\ apply to the nearest Licensed Ev- 
h change, when their case will be brought 


systems: 


} fo the attention of the proper local 
Company. 
Any further information will be 


gladly furnished on application to the 
Company at its office, 


BOSTON, MASS. 


are hereby respectfully notified, that they 





Lead -Covered Coble, 


For Cana] and Streamlet Crossings, 


GUTTA-PERCHA 


‘Office Wire, "use, Leading and Connecting 
Wire, 


For Subaqueous Mining and all other Electrical 
purposes. 


WESTERN 
Electric Company, 


CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


Mark's Compound Insulated Wire, TELEGRAPH INSTRUMENTS 


For Office, Outdoor, Underground and Battery Use. AN D Ss U PPLI ES. 
G. P, Office Wire, —— 


Cotton-Covered. Insulated Copper Wires, Electric Bells and 
| Annunciators, Burglar Alarms, the Electro- 
| Mercurial Fire Alarm, Electro-Medical A ppa- 
|‘ ratus, Electric Gas Lighting Apparatus, Edi- 

son’s Electric Pen and Duplicating Press, the 

Gamewell Fire Alarm Telegraph Apparatus, 
| Bi-Polar and Carbon Telephones, Telephone 
| Exchange Apparatus, Underground Cables. 


ANSON STAGER, ENOS M. BARTON, 


President. Vice-Presi tent. 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 


Magnet Wire, Telephone Flexibl Cords, Flexi- 
ble Elevator Cables, El ctrie Cordage. 


Burglar-Alarm and Annunciator Wire, 


Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices: G. P. Chem 
ical Vessels for Acids, etc. 


| CATALOGUES 


SENT BY MAIL ON RECEIPT OF PRICE 
IN STAMPS OR CURRENCY. 


Agents Recepti._n f Orders and 
Salc cf Goods. 
L. G, TILLOTSON & CO., «7 Dey St., New York. Pag... Price. 
WILLIAM HEATON, 508 Chestnut St., Phils. I — Complete Set of Catalogues.236  20c. 
— I{—Telegraph Instruments and 
THIRTY-THREE YEARS’ EXPERIENCE HAS ee a ee 6e. 
TAUGHT US THAT NEITHER TIIE ELECTRI TV—Insulated Wir (included in 
CAL NOR MECHANICAL QUALITIES OF | as ae 
EITHER GUTTA-PERCHA OR COPPER DETER- V—Elec:ric Bells, Av aunciators, 
IORATE BY LONG WORKING OR SUBMERSION, Electro-Mercur al Fire 
CONSEQUENTLY THE BEST FORM OF A SUB- a. ae 22-8 c. 
MARINE TELEGRAPH CABLE WILL BE THAT . i ate 
IN WHICH THESE CONDITIONS WERE FUL-| _VI—Electro-Medical / pparatus. ©2 
FILLED.—Extruct from Report on Cables, by Wi- VII—Manual of Telography and 
loughby Smith. Catalogue of P: ‘vate Linc 
MANUFACTURED BY Instruments . . os o Gusevce on 
Bisho ViII—Condensed Price List....... ree. 
The P Gutta-Percha Works. X—Electric Bells, etc. descrip- 
Address all communicat-ons to et A er Fe Se 12 §=3c. 
Ww. W. MARKS, Superintendent, XI—Magnets for Mills..... ... 20 3c. 
420, 422, 424 & 426 Bast 26th St., New York. Sir William Thomson's Nauti- 
: F cal Instruments..........24  5¢. 


Orrics aT THE Works. 





THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON WIR 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Slip. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET. 


THE ANSONIA 


BRASS & COPPER. U0, 





Pureklectrie Copper Wire 
For Magnets, Telephones, Electric 


Lights, ete. 
WiTH H. SPLITDORF’S PATENTED LIQUID INSULATIO} 
COVERED WITH COTTON OR SILE. 


LINE WIRE. 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia-~ 
tors, Telephones, &c. 


ZINC RODS, BATTERY COPPER &c 


Nos. 19 and 21 Cliff St.. New York 





16 


WESTERN ELECTRIC COMPANY, 


| 
| 
| 
| 
| 


CHICAGO—-INDIANAPOLIS—-NEW YORK. 


Telegraph and Telephone Apparatus and Supplies. 


| A. G. DAY. THE UNITED STATES 


The Best of everything at Bottom Prices. 
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Kerita Inculated LLECTRIC i LIGHTING CO 


Telegraph and Telephone THE WESTON ARC LIGHT 


Wire and Cables. —AND— 


THE MAXIM INCANDESCENT LIGHT 


ARE SUPERIOR TO ALL OTHERS IN 


OFFICE, 120 BROADWAY, NEW YoRK. 
FACTORY, SEYMOUR, CONN. 


awtr-rnpvorrow xerrT= EFFICIENCY, ECONOMY, RELIABILITY, SAFETY 


Celephone Cables. —AND— 
CONVENIENCE. 


Some of them Two Miles in Length, are in use in 
several cities, and are found to WORK 
PERFECTLY for that distance. 


econ Penbel Abtomalle Regulation sme 


Practical Telegraphists 


Commend and recognize the Kerite Insulation as 


pe ge Electric Motors, Electroplating Machines, 
peeing Hisar densa Carbons, &e. 
entist, awarded 
to the —— 


Kerite Insulated Wire and Cables ofice—59 & 61 LIBERTY STREET, NEW YORK. 
A DIPLOMA. is ” 





Gro. W. HEBARD, President. LEONARD E, Curtis, Secretary. Pu. Ferp. Kosse, Treasurer. 
For ‘‘Excellence of the Insulation and 


= TRUSTEES. 
Durability of the Insulator. 


MaRCELLUS HARTLEY, } e Henry B. Hype, Wa ter T. Hatcu, 
ANSON PHELPS STOKEs, ~ Vice-Presidents. Joun A. STEWART, Henry Day, 
Cuas. R. FLINT, ) Rogpert B. Minturn, THos. H HuBBaRD, 
GENERAL AGENT: Louts FirzGERALD, Gro. W. HEBARD. LEONARD E. Curtis. 
CLARK B. HOTCHKISS 
490 BROADWAY NEW YORK SEND FOR ILLUSTRATED CATALOCUE. 
. . 








FOR FOR 


CHARLES WILLIAMS, JR. 


(Established in 1856.) 


Nos. 109-115 Court Street, FT ACTRIG f 


BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN = GT NG \O\ Seema a wy ‘ USE 
BELL TELEPHONE C0. XY -e/ 
Mapul, Cra and Pub But Unequalled. ) a ret) Unexcelled. 


CALL BELLS ARC LIGHTS. 
j We desire to call attention to the BRUSH MACHINES we are now manufacturing, in 


tended to give lights of about two-thirds of the power of our usual size of are lights. bow 4 are fally 
re the same 


\ GENERAL 








equal to the ordinary size lights of other systems, and except in the amount of light, in 
ev 


= L E C TRIC BEL L S ery respect as our other lights. 
j Number of Machine. | Number ct Arc Lights. Nominal Candle Power. | Horse Tower Required. 


| 
10 1,200 6 


5 > 
6 20 1,200 11 
vi 30 1,200 15 
8 64 1,200 35 


Prices of machines and lamps same as the regular list. Our agents will give you estimates. 
AND We shall commence this month the shipment of BRUSH STORAGE BATTERIES to fill the 
| large orders which have accumulated on our books. We desire to state that these batteries are GUABe 
ANTEED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 
of our opponents regarding them, which have been so industriously circulated of late, are false in every 


Switches for particular. . 
THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 


bist: ti [NCANDESCENT LIGHTS 
— SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


ar ee See SWAN PATENTS FOR THE UNITED STATES, 


cal Instruments, Bat-| , pp prEPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN: 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
| GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
ard Telephone Supplies | OR INFORMATION, APPLY TO 
| 
| THE SWAN INCANDESCENT ELECTRIC LIGHT CQ.. 
853 Broadway, Cor. 14th Street, New York 








Exchanges, 








teries, Wire, Insulators, 





©: Svary description, | 











